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INTRODUCTION 


The Heathkit Model SB-630 Station Console is a 
multipurpose instrument that includes an SWR 
(standing wave ratio) meter, a hybrid phone 
patch, a ten-minute timer, and anaccurate digi- 
tal readout clock, The Console was designed for 
use with an amateur radio station, or with other 
types of transmitters or transceivers, 


The SWR meter section of the Console indicates 
the power transfer efficiency between a trans- 
mitter and antenna, If it is used with a trans- 
ceiver, it will not affect receiver operation, The 
combination of very low insertion loss and high 
power rating permits the SWR meter to remain 
permanently inserted in a 50-52 Q or 70-75 2 
transmission line, This permits constant mon- 
itoring of reflected power or SWR to determine 
proper transmitter tuning, transmission line-to- 
antenna impedance matching and relative power 
output, 


The SWR meter section can also be used for 
other applications, such as testing the design 
of antenna coupling networks, checking other 
transmission systems, etc, The input andoutput 
connectors are standard SO-239 coaxial con- 
nectors, 


The hybrid phone patch section of the Console 
is used to transfer audio signals between tele- 
phone lines and two-way radio equipment, It can 
be used either manually or with voice-control- 
operated (VOX) transmitters, without changing 
any connections, 


When the phone patch section of the Console is 
used, the meter will indicate the VU level so 
you can monitor the phone patch output, This 
assures you that you are supplying the proper 
volume level to the telephone line so cross- 
talk is prevented, The meter also permits you 
to make a convenient null adjustment check 


(maximum null depth produces maximum iso- 
lation between the telephone line and station 
equipment, resulting in the best operating con- 
ditions for voice-control circuits). Proper match 
to the telephone line, with minimum hum, is 
provided by a specially designed hybrid trans- 
former, 


The ten-minute timer in the Console reminds 
you to give your call letters and identify your 
station at ten minute intervals, to comply with 
FCC (Federal Communications Commission) 
regulations, Either a visual reminder, or both 
visual and aural reminders, can be selected by 
a switch on the Console front panel, The timer 
can be resetatanytimetostarta new ten minute 
interval, 


The electric clock has a digital readout dial 
which shows the hour, minute, and second, The 
clock is independent of all other circuits in the 
Console, and runs whenever the power cord is 
connected to the AC line, 


The SWR meter and the hybrid phone patch re- 
quire no AC power for operation, They can be 
used with the timer switch turned off or with the 
line cord disconnected, AC power is required 
for operation of the ten-minute timer and for 
the electric clock, 


The styling of the Model SB-630 Station Con- 
sole matches that of other Heathkit SB-series 
equipment, and its versatility makes it a use- 
ful instrument for any amateur or other radio 
station, 


Refer to the ''Kit Builders Guide" for complete 
information on unpacking, parts identification, 
tools, wiring, soldering, and step-by-step as- 
sembly procedures, 
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PARTS LIST 


The numbers in parentheses in the Parts List 
are keyed to the numbers on the Parts Pictorial 
(fold-out from this Page), 


PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
No. Per Kit No, Per Kit 
RESISTORS SWITCHES 
(4-1) 60-2 1 DPDT slide 

1/2 Watt At2) 64-7 | SPST pushbutton 
(1)1-103 33 Q (orange-orange-black)\(13)63-177 1 2-position rotary 

1203 56 Q (green-blue-black) L¢14) 63-189 1 3-position rotary 

1-146 75 Q (violet-green-black)  (15)63-428 | 2-section rotary 


82 Q (gray-red-black) 


ARERR 


1-123 100 Q (brown-black-brown) COILS-CHOKE- TRANSFORMERS 
1-7 = 680 Q (blue-gray-brown) (16)40-98 1 RF driver element 
1-9 ode 1000 2 (brown-black-red) (17)40-99 2 RF pickup element 
1-44 vee 2200 2 (red-red-red) (18)45-2 2 47 wH RF choke 
1-82 me 3600 2 (orange-blue-red) L5t=129 1 Input transformer 
1220 vig 10 KQ (brown-black-orange) \-51-130 f Hybrid line transformer 
ke20 ~ “15 KQ (brown-green-orange) 154-92 1 Power transformer 
1-25 “4 KQ (yellow-violet-orange) 
121264, “/ 180 KQ (brown-gray-yellow) _DIODES-TUBES-LAMPS-FUSE 
1-29 Z / 220 KQ (red-red-yellow) \{19)56-26 4 1N191 germanium diode 
1-34 Ww 680 KQ (blue-gray-yellow) (brown-white-brown) 
1210 2/ 22 megohm (red-red-blue)20) 57-27 2 Silicon diode 
1-139 y/ 100 megohm (brown-black- 1411-591 OA2 tube 
violet) 1441-170 1 6EW6 tube 
.(2-4)412-10 1 Snap-in neon lamp 
Watt (22) 412-34 1 Neon lamp 
2) 1-11-2 1 - 22 KQ (red-red-orange) -412-20 2 #47 pilot lamp 
-421-40 1 3/16 ampere slow-blow 
fuse 
Re ee ORS : TERMINAL STRIPS 
\{3) 21-36 4 .002 ufd disc 
: 423)431-16 1 2-lug 
21-27 2 .005 pufd disc : A 
, ; 24) 431-28 2 2-lug vertical 
(4) 21-31 1 .02 wfd disc 9-1 whe 
(5)27-34 2  .2ufdresin egal eke tha ot oR CTE wake 
ey 21 3 9 -€26)431 -62 2 3-lug miniature 
. pen coed eohe at 427)431-10 2 3-lug 
\(D-25-57 2 100 pufd electrolytic 1428) 431-11 1 5-lug 
429) 431-45 3 6-lug 
CONTROLS 
48) 11-64 1 10 Q wire-wound SOCKETS-CONNECTORS-PLUGS 
10-11 1 50 KQ | 430)434-34 2 Tube socket 
\(9) 10-52 1 2000 2 tab-mount -31)434-82 2 Double phono. socket 
\-10-57 1 10 KQ tab-mount \£82) 434-88 2 Pilot lamp socket 
4 10-58 1 100 KQ tab-mount -€33)436-5 2 Coaxial connector 
“@ {| (40)12-68 it 1500 Q and 200 KQ dual 34) 438-4 3 Phono plug 
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INSTALLATION AND OPERATION 


The digital electric clock, the ten-minute timer, 
the SWR meter, and the phone patch, are inde- 
pendent sections within the Station Console, The 
installation and operation of each of these sec- 
tions will be presented separately, Figure 1 
(fold-out from Page 26) shows the location of 
front panel controls and switches, Figure 2 shows 
the connectors, jacks, controls, and switch lo- 
cated on the rear of the chassis, 


DIGITAL ELECTRIC CLOCK 


Installation 


No special installation of the clock is required, 
since it runs whenever the line cord is con- 
nected to a 120 volt 60 Hz AC power line, 


Operation 


To set the clock, rotate the numbered minute 
and hour drums until the correct time appears 
in the window of the escutcheon, Do not move 
the drums when the seconds indicator is near 60, 
If you desire to set the seconds drum to an 
accurate time standard (National Bureau of 
Standards station WWV, for example), disconnect 
the line cord from the AC power line and wait 
for the time standard seconds to match the 
seconds indicated on the clock, Then plug in the 
line cord and set the minute and hour drums as 
before. 


TEN-MINUTE TIMER 


Installation 


Connect the line cord to a 120 volt 60 Hz AC 
power line, The ten-minute timer requires 
no other installation. 


Operation 


Turn the TIMER switch to either VISUAL or 
AURAL, The neon pilot lamp will indicate that 
the timer is on, Press the RESET button, 
After a time interval of approximately ten 
minutes, slowly turn the Coarse control until 
the IDENTIFY window in the escutcheon lights, 
The IDENTIFY window will light and the buzzer 
will sound when the TIMER switch is in the 
AURAL position, 


NOTE: The timer measures an interval that 
begins when the RESET button is pressed, or 
when the TIMER switch is turned from Off to 
either VISUAL or AURAL. To increase the tim- 
ing interval, turn the TIMER ADJUST controls 
clockwise, To decrease the interval, turn the 
controls counterclockwise, The Coarse control 
permits you to adjust the time interval to 
within a minute, and the Fine control allows 
adjustment to within seconds of the desired 
interval, 


The timed interval repeats automatically after 
the IDENTIFY window lights or the buzzer 
sounds, The time interval will restart at any 
time during the cycle if the RESET button is 
pressed, 


When the timer is used with an amateur station, 
it is a good practice to press the RESET button 
at the beginning of a transmission, The IDEN- 
TIFY light or the buzzer will remind the oper- 
ator to give his station identification, or call 
letters, every ten minutes, 


The TIMER switch can be left in the OFF posi- 
tion when the timer is not in use, since the ten- 
minute timer has no effect on the SWRmeter or 
phone patch sections of the Console, 


SWR METER 


Installation 


The SWR meter section of the Console connects 
between the transmitter output and the antenna 
transmission line with standard coaxial con- 
nectors, The meter canbe used with either 50-52 
Q or 70-75 Q transmission lines, depending on 
the values of resistors R1 and R2 that were in- 
stalled in the SWR bridge during assembly, The 
meter will not perform properly in transmission 
lines of other impedance, or with lines that are 
used as tuned feeders, No AC power is needed to 
operate the SWR meter, 


( ) Cut the coaxial transmission line at aplace 
that will allow.the Console to set at a con- 
venient location, Install male coaxial con- 
nectors on the cable ends, 
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a ) Connect the transmitter output cable to the 
j RF Input connector and connect the antenna 
cable to the RF Output connector on the 
rear of the Console, See Figure 2, 


NOTE: If an antenna tuner is used, connect the 
“SWR meter between the transmitter and the an- 
@tenna tuner with coaxial cable of proper imped- 
Weance, Then the tuner can be adjusted for maxi- 
mum output and minimum standing wave ratio. 


‘@ Operation 


. @ Before you apply power to the transmitter, turn 


@the MODE switch to SWR METER, the SWR 
@ METER switch to FWD, and the SENSITIVITY 
‘gl control to MIN, 


Turn on the transmitter and tune it, Dis- 
regard any SWR Meter readings during 
transmitter tuning, 


After the transmitter is tuned, and with 
power still applied, set the SENSITIVITY 
control for a midscale reading on the SWR 
meter, 


@ NOTE: You may wish, at this time, to''touch up" 
the tuning of the transmitter, If this "touch up" 
increases your output, as shown by an increase 
in the SWR meter reading, you will have obtained 
a closer match between the transmitter and the 
transmission line, 


3, Set the SENSITIVITY control to give a full- 
scale (SET) meter reading, 


4, Turn the SWR METER switch to REV, The 
standing wave ratio (SWR) can now be read 
directly on the meter, 


NOTE: The SWR meter can be switched between 
FWD and REV during transmission and no 
switching transient will result, since the switch 
is connected in a low-power bridge circuit, 
The SWR meter may be left connected in the 
transmission line at all times for continuous 
monitoring purposes, 
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Normal Operating Characteristics 


The minimum transmitter output power that 
is needed to operate the SWR meter varies 
with frequency, 70 watts are needed for full- 
scale deflection on 75 meters with the SWR 
METER switch in the FWD position, while 
only 2 or 3 watts are required for full-scale 
deflection on 6 meters, At low power levels 
where full-scale deflection cannot be obtained, 
the reflected power indicated with the switch 
in the REV position will be approximately pro- 
portional to the ratio between the actual and 
full-scale FWD meter readings, For example, 
if the transmitter output power will only drive 
the meter to 70% of full scale, then the SWR 
that you read on the meter in the REV position 
will only be 70% of the actual SWR in your 
transmission line, 


As the transmitter is voice modulated, the 
meter will deflect downward slightly. This 
will occur when the SWR METER switch is in 
the FWD position; it should not be confused 
with downward modulation, This effect is gen- 
erally due to a nonlinear relationship between 
the voltage and current in the final ampli- 
fier of the transmitter, and should not alarm 
the operator since it is entirely normal with 
high level modulation, 


Control carrier modulation will "kick" the meter 
indication upward on peaks, SSBandDSB signals | 
will give a bouncing indication when trans- 
mitting, so no SWR measurement can be made, 
Therefore, use a single-tone or CW carrier 
with sideband transmitters when taking read- 
ings, When operating SSB, any meter indication 
with no modulation indicates spurious or para- 
sitic emission, or poor carrier suppression, 


Physical Placement and Losses 


The meter readings may vary if the SWR meter 
is placed at different locations in the trans- 
mission line, or if the length of the trans- 
mission line is changed, For this reason, assume 
that the highest SWR reading is most correct. 
Keep in mind that the closer the SWR ap- 
proaches 1:1; the more accurate the SWR 
meter becomes, 
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Misleading meter readings may be obtained 
with long transmission lines, since the losses 
in the cable tend to "smooth out" the standing 
waves, This condition may give you a much 
better indication at the transmitter than act- 
ually exists at the antenna, Therefore, if you 
are uSing a transmission line long enough to have 
appreciable losses, locate the SWR meter near 
the antenna, especially when adjusting beams or 
tuning traps, You can better understand the extent 
of this effect when you realize that a line with a 
3 db loss will show a SWR of 3 when itis 
terminated in a dead short, A line with a loss 
of over 10 db will show a SWR of practically 
1:1, on this or any other SWR meter, regard- 
less of what load or termination is connected 
at the far end, 


The power losses in these cases occur in the 
cable, but the SWR meter reading will not 
indicate that anything is wrong, When in doubt, 
make measurements at the antenna and at the 
transmitter, so future changes in the readings 
will be meaningful. The values of cable losses 


c V tes EVEN enka n 
70 NORMAL ATTENUATION OF 
60 COAXIAL CABLES VS FREQUENCY -—+ 


at various frequencies can be obtained from 
Figure 3, These losses become worse as time 
and moisture affect the cable, 


With a high SWR, the transmission line losses 
may become so great that the radiated power is 
appreciably reduced; with high-power trans- 
mitters, the cable ratings may be exceeded, 
Figure 4 shows the effect of increasing cable 
losses caused by various values of SWR, When 
these losses occur, the RF power is turned into 
heat in the cable instead of being radiated from 
the antenna, 


To figure the total losses in a given length of 
coaxial cable, determine the db loss per foot 
of the cable from Figure 3, This is done by 
finding your operating frequency on the bottom 
line of the chart, and moving up to find the type 
of cable used, By looking at this same level on 
the left-hand side of the chart, youcanread the db 
loss per 100 feet of the cable at that frequency, 
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Figure 4 


# Now determine the additional loss caused by the 


i SWR from Figure 4 as follows: Use the amount 
| of loss determined from Figure 3 and find this 
/ value on the bottom line of Figure 4, Now move 
up the graph until you come to the SWR of your 


| antenna system, Move over to the left-hand side 


‘| of the graph and determine the amount of loss 
caused by the SWR,. To obtain the total loss of 
your system, add the value from Figure 3 to the 


# value from Figure 4, 
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Loading 


The load presented to the transmitter output 
circuit may create conditions that make it 
touchy or impossible to load the transmitter, 
With a low SWR, the load that the transmitter 
"sees" is practically pure resistive, However, 
at a high SWR, the apparent load may change 
from a very low to a very high resistance, 
accompanied by either capacitive or inductive 
reactance, These resistance and reactance val- 
ues change when the transmission line length 
or frequency is changed, 


Remember when you are using 50-52 Q or 
70-75 9 unbalanced feed lines, that the SWR 
cannot be changed by changing the transmission 
line length, However, the loading to the trans- 
mitter may be changed considerably, thus mak- 
ing it appear that "pruning" the cable length 
offers improvement, when it actually does not 
affect the SWR, 


The SWR can only be changed by changing the 
load or termination at the end of the cable, 
If the transmission line length is changed, for 
example, with 50 2 cable and a SWR of 3, 
the apparent load to the transmitter may vary 
from 16-2/3 2 to 150 Q resistive, with reactance 
varying from 66-2/3 Q capacitive, to zero, to 
66-2/3 Q inductive. If the transmitter output 
tuning adjustments will not accomodate this 
impedance range, the transmitter will be diffi- 
cult to load until the load is properly matched 
to the line, When the load is matched, the SWR 
will be lower. 
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HEATHEIT= 


PREPARE EACH END OF THE CABLE AS SHOWN BELOW. 


TAKING CARE NOT TO CUT THE OUTER SHIELD OF VERY 
THIN WIRES, REMOVE THE OUTER INSULATION. 


TWIST THE SHIELD WIRES INTO ONE STRAND. REMOVE 
THE INNER INSULATION. THEN APPLY A SMALL 
AMOUNT OF SOLDER TO THE END OF THE INNER LEAD 


AND THE SHIELD, 


ee, ean’ 
ZA pie EA 


\) INSERT THE INNER LEAD THROUGH 
“BY THE PLUG AND WRAP THE SHIELD 
AROUND THE PLUG, 


APPLY HEAT TO THE TIP OF THE 
PIN ONLY LONG ENOUGH FOR 
THE SOLDER TO BE DRAWN UP 
INTO THE PIN BY CAPILLARY 
ACTION. 


SOLDER THE SHIELD 
ONTO THE PLUG, 


CUT OFF EXCESS WIRE 
FROM THESTtP. OF ST HE PIN. 


Figure 7 
PHONE PATCH 

Installation 

HEATH SB SERIES OF EQUIPMENT 


To illustrate installation of the Phone Patch a 
transceiver, a receiver-transmitter combina- 
tion, and a speaker have been selected from the 
Heath SB series of amateur equipment, Use 
the shielded audio cable and the phono plugs 
Supplied to interconnect the equipment as shown 
in Figure 5 (fold-out from Page 26) and Figure 6 
(fold-out from Page 35), Refer to Figure 7 for 
the installation of phono plugs, 


(ON If not previously done, install a phono plug 
on the end of the lead from your station 
speaker, Connect this plug to the SPKR 
socket on the near of the Console, 


Cu heme the SPKR terminal of the trans- 
mitter (may be marked "8 2" on trans- 
ceivers) to the RCVR terminal on the buck 
of the Console, Use the shielded cable 
provided, The shield wires will make the 
essential ground connection between the 


ieces of equipment, 
vl ae the HI-Z phone patch output to the 


PHONE PATCH input of your transmitting 
equipment, Use shielded cable, 


CAUTION: To prevent the telephone ringing 
voltage from damaging the VU meter, be sure 
the ON-OFF switch is turned to OFF before 
you connect any leads to the telephone line, 


widens one of the two LINE terminals on 
the back of the Console to the red wire on 
the telephone terminal block, and the other 
LINE terminal to the green wire on the 
terminal block, Polarity is not important, 
Disregard the yellow wire on the terminal 
block, 


EQUIPMENT OTHER THAN HEATH 


Connections to other makes of equipment will 
vary in details, but the same basic principles 
will apply. Some notes and suggestions follow: 


1, Use shielded wire for all audio intercon- 
necting lines as an aid in the suppression 
of RF feedback, It is usually unnecessary 
to use shielded wire between the telephone 
terminal block and the Phone Patch, 


2. If not already provided, arrangements 
should be made to mute your receiver and 
to open the SPKR lead when transmitting, 
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If you want to use voice control but no 
anti-vox output is provided on your re- 
ceiver, use shielded wire to connect the 
Anti-Vox transmitter input to the SPKR 
and GND terminals on the back of the Phone 
Patch, 


Usually the HI-Z Phone Patch output will 
be associated with transmitter grid input 
circuits and the 600 © connection with 
cathode input circuits. Try both for suit- 
ability, Figure 8 shows some suggested 
microphone and Phone Patch output con- 
nections to the first audio stage of your 
transmitter, 


If one of the terminals of your speaker is 
connected to the metal speaker frame, oris 
grounded in some other manner, connect 
this terminal to the GND connection on the 
Phone Patch, andthe other speaker terminal 
to the SPKR connection, If neither speaker 
terminal is grounded, polarity is unim- 
portant, 


-OO1luF R.F. BYPASS 
IF NECESSARY 


PHONE eros 
PATCH (C4 sere if 


MICROPHONE 


PHONE 
PATCH 


.OO1HF R.F. BYPASS 
IF NECESSARY 


a 3 ena ee H 
PATCH O de bem orgy 


MICROPHONE 
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BIAS 


SUPPLY 


(Gags eatuerr) HEATHEIT’ Bee 


6. Make sure that shield wires are properly 
grounded at both ends to the equipment 
which they connect and that, if necessary, 
a separate ground wire interconnects all 
equipment, 


( ) Readjust the Vox and Anti-Vox controls 
on your transmitting equipment after con- 
necting the Phone Patch, 


Null Adjustment 


NOTE: Null adjustment is required only when 
the phone patch is to be used with voice-control 
operation, If only manual operation is to be 
used, omit the following steps and proceed 
to the Operation instructions, 


CAUTION: Never try to make the null adjust- 
ment without actually placing a phone call, The 
impedance of a dead line, obtained when dial- 
ing only one digit, is different from the line 
impedance when a completed call is made, 


UNBIASED MICROPHONE AMPLIFIER 
HIGH IMPEDANCE CONNECTION TO 
PHONE PATCH 


UNBIASED MICROPHONE AMPLIFIER 
6002 IMPEDANCE CONNECTION TO 
PHONE PATCH 


s BIASED MICROPHONE AMPLIFIER HIGH 
IMPEDANCE CONNECTION TO PHONE 
PATCH 


Figure 8 
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NOTE: 

VOX AND ANTI-VOX ADJUSTMENTS 
ARE INTERIOR ON THE SB-100 AND 
$B-110 TRANSCEIVERS 


FIGURE 6 
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wan the Console controls and switches as 
follows: 


NULL-MON switch ~- NULL, 

NULL ADJUST control - Full counter- 
clockwise, 

TRANS GAIN control - Full counterclock- 
wise, 

RCVR GAIN control - 2/3 clockwise, 

MODE switch - SWR METER, 


OWS Tune in a strong heterodyne note of about 
800 cps on the receiver, This can be done 
by beating a crystal calibrator against the 
receiver BFO, 


Call a friend on the phone, Someone ona 
different line is best, Explain that there 
will be a strong tone in the telephone re- 
ceiver, that he should keep the phone away 
from his ear, and that he can hang up when 
the tone stops, 


ey usawe your telephone handset off the hook, 
and turn the MODE switch to PHONE 
PATCH, 


VA the receiver AF gain control until 
the VU meter on the Console indicates 


ero VU, 

(“) Adjust the NULL ADJUST control for a 
minimum VU meter indication, -20 orless, 
This dip should occur with about one-half 
rotation of the NULL ADJUST control. 


(.¥ Turn the MODE switch to SWR METER 
and hang up the telephone handset, 


( Place the NULL-MON switch in the MON 
position, 


This completes the Null Adjustment of the 
phone patch, 


Operation 


The phone patch can be left connected at all 
times, When the MODE switch is in the SWR 
METER position, the phone patch is isolated 
from the telephone line, Use the phone patch in 
the following manner, 


1. Be sure the MODE switch is turned to 
SWR METER; then dial the desired phone 
number, 


2, When the called party answers, explain the 
procedure for speaking over a phone patch, 
Then turn the MODE switch to PHONE 
PATCH, 


NOTE: When the NULL-MON switch is in the 
MON position, the VU meter indicates the 
listening level on the telephone lines, The 
telephone industry permits peaks up tozeroVU, 
In testing the phone patch we have found that 
this level was much in excess of a comfortable 
listening level, The exact level will have to be 
determined by experimentation; however -10 VU 
seems to be satisfactory in most cases, NEVER 
PERMIT THE LEVEL TO EXCEED ZERO 
VU, AS IT MAY CAUSE CROSSTALK BETWEEN 
TELEPHONE CHANNELS, 


3, Adjust the TRANS GAIN control to provide 
the desired modulation level, and adjust the 
RCVR GAIN to provide the desired listening 
level, It is not necessary to change the AF 
gain controls on the Receiver and Trans- 
mitter, 


4, It is not necessary to switch the phone 
patch when changing from transmit to 
receive, The operator can use the tele- 
phone handset for a microphone and head- 
set, When the phone patch call is com- 
pleted, always turn the MODE switch tc 
SWR METER, 
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Troubleshooting Chart 


This Chart is divided into the following four 
parts; Clock Circuit, Timer Circuit, SWR Meter 
Circuit, and phone patch circuit, 


CLOCK CIRCUIT 


DIFFICULTY POSSIBLE CAUSE 


Clock does not run, 1, Line cord not connected, 

2. Fuse blown, 

3. Seconds dial drum rubbing against escut- 
cheon window, 

4, Faulty wiring of clock leads to AC power 

circuit, 


TIMER CIRCUIT 


Tube V1 (6EW6) filament Timer switch in OFF position, 

not lit, Filament burned out, 
Tubes V1 and V2 in wrong sockets, 
Faulty wiring of filament circuit, 


No Identify light when #47 pilot lamps burned out, 

Reset button is Faulty wiring of pilot lamps or 
pressed; buzzer sounds switch circuits, 

when Timer switch is in Faulty Timer switch, 

Aural position, 


Buzzer does not sound Faulty wiring of buzzer or Timer switch 
when Reset button is pressed circuits, 

if Timer switch is in Aural Faulty Timer switch, 

position, 


Neither buzzer nor Identify Timer switch in Off position, 
lights operate when Reset Dirty or faulty relay contacts 5 
button is pressed, Faulty Reset pushbutton switch, 
Open 33 KQ resistor R29, 
Faulty Timer switch or its wiring, 


Identify lights and/or Tube V1 (6EW6Y shorted, 
buzzer comes on when Neon lamp NE2 shorted, 


TIMER switch turned Faulty circuit wiring, 
from Off position, 
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POSSIBLE CAUSE 


Tube V1 (6EW6) weak or dead, 
- Capacitors C21, C22, C23, or C24 faulty, 
3, Resistors R22, R24, R25, R26, or R37 
open, 

Faulty diodes D5 or D6, 

Dirty or faulty relay contacts, 


HEATHEIT® 


Identify light or buzzer 
does not signal ten 
minute interval, 


NOTE: Voltage checks inthe electronic circuits, 
when compared with the voltages shown on the 
Schematic, may help you locate difficulties in 
the ten-minute timer, 


SWR METER CIRCUIT 


No meter reading Mode switch in Phone Patch position, 
when transmitting. Diode D1 or D2 open, 
Jumper wire still connected across meter 
terminals, 


H Meter deflects backward | 1, Diode Di or D2 installed backward, 
| when transmitting, | 2, Meter wires reversed, 


Low meter reading SWR Meter switch in REV position, 

when transmitting, Sensitivity control incorrectly set, 
Insufficient transmitter power, 
Resistor R1 or R2 open or wrong value, 
Capacitor C1 or C2 faulty. 


PHONE PATCH CIRCUIT 


DIFFICULTY POSSIBLE CAUSE 
RCVR gain control improperly adjusted, 


i 

2. Null-Mon switch in Null position, 
8. Diode D3 faulty. 
4 
5 


No meter reading when 
receiving, 


. Resistor R4 open, 
RCVR and SPKR plugs transposed, 


1, Null-Mon switch in Null position, 
2. TRANS gain control improperly adjusted, 
Wrong output impedance used, 


Deep null not 1, Phone dialing not completed, 
obtained, 2. Null Adjust control improperly set, 


No transfer of audio Mode switch in SWR Meter position, 
between telephone lines 2. RCVR and TRANS gain controls improp- 


and station equipment, erly adjusted, 
3. Resistor R6, R7, R9, or R11 open. 


Transformers T1 and T2 incorrectly wired, 


Poor transmitter 
gain, 
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SPECIFICATIONS 

CLOCK 

PLA vel alaie/ eieie s s/ 0/0 6 els sere esos 6 is o/s eseens 4-drum, 24-hour, digital readout, 

EQUOLebarolenstie: steels onsiciehetsnel state sc le. eistetste ts 1 rpm at "seconds" drum; gear driven, 

DOWweY MeUUuirementsS, . c etetele se 1s ects 6 6 0 ct ane 120 VAC, 60 Hz, 3,7 watts, (Internally connected 
to Console AC line cord.) 

TIMER 

PLIMIESNLOT VAL ate vole Soleter oe vee eee ae Adjustable to 10 minutes, 

Time Stability, on @ee@eeeseeeeeveeee ees eee Less than 22 percent change per hour in normal 
ambient temperature, 

MAIO VCLOUL CTs ctote 4c teva teteve teioieeierii cite ae Instant reset with front panel pushbutton, 

SSEPTIONT, Yovg clare ec otchel ¢eleteccteleteleienelsiei bis eus a Visual or both visual and aural; switch selected 
from front panel, with Off position, 

ASILGLUILU Sea ate teteneetetedatereietsieie eis cies ccetere. Resistance-capacitance network, Neon-dis- 
charge, vacuum tube relay control, 

Tube Complement, e@eoeeveeveveeveee eee ee @© 6 @ 6E W6 Relay control, 
OA2 Voltage regulator, 

POWOLsSUPD1Y sister altole ete cles eodtete ote ee « oles Transformer operated, voltage regulated, fused, 


Power ReGuinGMents. cistsrausieabsisiels efele «0.6 < 120 VAC 60 Hz, 15 watts, 


SWR METER 


SIOSLATLON Sak, . 8. ca ee Pore tene one erctels « eteleteels Indicates percentage of forward and reflected 
power, and voltage standing wave ratio (SWR). 


RE se Power Handling Canapilitvsen soi, %c« sietele 2 kilowatts P.E.P. 

inputsAnd. OutputslmpedanCesaewarecisl eche « « ot ole 50-52 92 or 70-75 2, 

BANGH. OVEVATG ssudheke ferale kepetelaeie slelelc 0 -« stele 160 through 6 meters, 

PHONE PATCH 

CIRCUIT, sch abccenc. Occeds Wkesey Gilets esEetate o's oBele Telephone hybrid circuit, Allows voice control 
or manual operation, Single switch places unit 
in full operation, 


Telephone Line Input Impedance, ......e0-. Approximately 600 Q, 


NI POCTIED is uteth! ehenaucie te -poushegetetebetiy sc ie-s. « At least 30 db isolation between transmit and 
receive circuits, 


a 


Receiver, Impedance, nsve:s és leteh ole ols elm 010 efevs Effective match from 3 to 16 2, 


iransmitter Impedance, ...saseccsesesee 600 2 or high impedance output. 
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GENERAL CONSOLE SPECIFICATIONS 


WICTCT em Mca: tickle akelens. 6 6 s ¢ 0 oneteteteteteretetans 


Monte ranemCcontrolSe.. «6 cite etemel a ete eel! ole 


PLOAL BE ANCMONULOLS + oF, % cVeceus. a0 a,0%0 6.96 6.878 
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100 Microampere movement, VU readings for 
phone patch monitoring and null *epth indication, 
Relative power and standing wave ratio readings 
for SWR meter, 


Mode: SWR Meter, Phone Patch, 
Timer: Off, Visual, Audio, 
Reset: Pushbutton, 

SWR Meter: Forward, Reverse, 
SWR Meter: Sensitivity, 

Phone Patch: Transmitter gain, 
Phone Patch: Receiver gain, 


Timer Adjust, 
Null Adjust. 
Null - Monitor switch, 


6-5/8" high x 10" wide x11-1/8" deep (including 
knobs), 


(-1/2 Ibs¢ 


0 0 0 te 


The Heath Company reserves the right to discon- 
tinue instruments and to change specifications at 
any time without incurring any obligation to 


incorporate new features in instruments pre- 
viously sold, 


CIRCUIT DESCRIPTION 


Refer to the Schematic Diagram (fold-out from 
Page 43) while you read this Circuit Description, 


The Station Console contains the following inde- 
pendent circuits, which will be described sep- 
arately: the Clock and Timer Circuit, the SWR 
Meter Circuit, and the Phone Patch Circuit, A 
review of the Installation And Operation section 
of this Manual will also help you understand the 
function of the circuits, 


CLOCK AND TIMER CIRCUIT 


The digital readout clock motor is connected to 
the AC power line through a 3/16 ampere slow- 
blow fuse, The clock runs continuously when the 
line cord is connected toa source of 120 V 60 Hz 
alternating current, 


The timer circuit begins to operate when the 
Timer switch is turned from Off to either 
Visual or Aural, The neon pilot lamp indicates 
when the timer is on, 


Power for the timer circuit is obtained from 
transformer T3, through the voltage doubling 
and filtering network of diodes D4 and D5 and 
capacitors C26 and C27, Transformer T3 also 
supplies 6.3 volts AC for the filament of tube 
V1, for signal buzzer L3, and for the #47 pilot 


lamps, 


Tube V2 is a voltage regulator which keeps the 
DC supply voltage at a constant level, and re- 
sistor R38 is the limiting resistor for the regu- 
lator tube, 
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Resistors R24, R25, and R26 and capacitors 
C23 and C24 form an RC network with a very 
slow charging rate, The capacitors charge slow- 
ly through the resistors until the potential across 
the neon discharge lamp is sufficient to cause 
the lamp to conduct, When the lamp conducts, a 
positive pulse is sent through capacitor C22 
to the grid of V1, The potential across the neon 
discharge lamp is governed by the setting of 
the Timer Adjust controls, which are in the 
voltage divider circuit of R34, R35, R36, and 
R37, and series resistor R33, 


The positive pulse that is applied to the grid of V1 
causes the tube to conduct and pass current 
through resistor R31 and the coil of the relay, 
With the relay coil energized, contacts 5 and 7 
close to apply 6,3 VAC to the #47 pilot lamps 
(and to buzzer L3), 


When relay contacts 1 and 9 close, capacitor 
C25 discharges through resistors R32 and R27 
to hold the grid positive (and hold the relay 
closed) for approximately one second, The 
values of resistors R27 and R32, in series with 
capacitor C25, determine the length of time re- 
quired for C25 to discharge, Thus, a higher 
resistance for R27 would increase the time that 
the relay would remain closed and the identify 
window lit, Contacts 2 and 9 of the relay had 
caused capacitor C25 to charge from the power 
supply before the relay closed, 


While the relay coil is energized, contacts 3 
and 8 close to discharge capacitors C23 and 
C24 through resistor R28; then the timing 
cycle begins again, 


When the Reset button is pressed, current flows 
from the power supply, through the relay coil, 
the Reset button contacts, and resistor R29 to 
ground, This energizes the relay coil to close 
the relay contacts and restarts the timing cycle. 


SWR METER CIRCUIT 


The SWR Meter circuit is based uponthe circuit 
of a device developed at the U.S, Naval Re- 
search Laboratory, Washington, D.C., and de- 
Scribed in N.R.L. report No, 3538, titled "A 
Reflectometer for H-F Band,'' Simplified ver- 
sions have also been described in various ama- 
teur radio publications, 


The SWR meter consists of a short section of 
transmission line to which two small linear 
inductors are coupled, both inductively and ca- 


pacitively, The radio frequency current flowing 
in each inductor and its load resistor is recti- 
fied by a germanium diode and filtered by a 
ceramic capacitor, Because L1 is terminated 
at the output and L2 is terminated at the input, 
the rectified current in Ll indicates forward 
relative power, while the rectified current in L2 
indicates reverse relative power, The SWR 
Meter switch selects the direct current output 
of either diode and applies it to a variable-sensi- 
tivity metering circuit, consisting of a linear po- 
tentiometer and a microammeter, 


The Mode switch connects the meter to the output 
of the sensitivity control in the SWR Meter posi- 
tion, and the meter indicates reflected power, or 
SWR, In the other position, the Mode switch is 
connected to the Phone Patch circuit which will 
be described next, 


PHONE PATCH CIRCUIT 


The phone patch circuit is based on the use 
of special hybrid transformer T1, The hybrid 
transformer with proper adjustment ofthe Null- 
Adjust control, will provide ahigh degree of iso- 
lation between the receiving and transmitting 
circuits, This feature is required for stable 
voice-control operation, 


The operation of a hybrid transformer is shown 
in Figures 9 and 10, Refer to the Schematic 
Diagram (fold-out from Page 43) while reading 
this Description, 


Figure 9 shows the phone patch in the Transmit 
cycle; that is, energy from the telephone line is 
being routed to the transmitter, The turns ratio 
of the hybrid transformer is such that the im- 
pedance of windings C, D, and 2 are equal, 
If voltage E (representing an incoming voltage 
of the telephone line) is impressed onthe trans- 
former, it will at a given instant, cause current 
to flow as shown by the arrows, The opposing 
voltage drop across winding C will equal that 
across winding Z+, Identical winding D is linked 
by the same flux as winding C; therefore it will 
have an induced (opposing) voltage of equal 
magnitude and in the same direction as winding 
C. The induced voltage in winding D is equal to 
the voltage across winding 27, and since their 
like polarities are connected together, no current 
flow will occur through Z,. The result is that 
one-half of the incoming energy is available at 
the transmitter input and the other half is 
dissipated across Zr. 
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ZL= Telephone Line Impedance Windings A=B andC =D 

Zp= Balance Network Zp= Receiver Output Impedance 

ZL= zB ZT= Transmitter Input Impedance 
Figure 9 


In Figure 10, the phone patch is shown in the 
receive cycle, with the signal from the receiver 
routed to the telephone line, If voltage E 
(representing a voltage from the receiver) is 
impressed on the transformer, it will, ata 
given instant, cause current to flow as shown by 
the arrows, Windings A and B are connected in 
series aiding, 


Equal voltages are inducedin each winding, since 
winding C equals winding D, The balance network 
is adjusted so that Zp equals Z.,, therefore 
the voltage drops across Zp and Z; are equal, 
This will cause equal and opposite currents 
through Z+, so there is no voltage across Zr 
and no energy is fed to the transmitter input, 


The turns ratio of the transformer windings (T1 
and T2) match the speaker andtransmitter input 
impedances to the hybrid windings of trans- 
former T1, 


The phone patch circuit, and the meter, are 
coupled to the telephone line when the Mode 
switch (S3) is turned to the PHONE Patch posi- 
tion, The meter, coupled through resistors R4 
and R5 and diode D3, closely approximates 
standard VU readings, A zero VU reading repre- 
sents 4 db above 1 milliwatt in 600, and is the 
maximum voltage allowed on the telephone lines 
to avoid crosstalk between channels, 


A Null-Monitor switch, S2, is provided on the 
rear apron so the VU meter can be used as a 
null indicator when the balance network is 


ZL= Telephone line impedance Windings A = Band C =D 

Zp= Balance Network Zre= Receiver output impedarce 

Za zB 2T= Transmitter Input Impedance 
Figure 10 


adjusted, In the Null position of S2, resistor 
R5 is switched out of the circuit to increase the 
sensitivity of the meter, 


The telephone line connections to the phone 
patch are filtered by a balanced pi network to 
prevent RF from entering the phone lines 
and/or the transmitter audio circuits, 


Since the impedance of telephone lines vary 
greatly from installation to installation, it is 
necessary to isolate the line impedance so a 
simple balance network will provide a suf- 
ficient null at every installation, This is ac- 
complished by connecting the telephone line 
to the phone patch through an H pad, This H 
pad, which is formed by resistors R6, R7, R8, 
R9, and R11, has an impedance of 600 2, The 
pad forces the line impedance to appear as 
approximately a 600 2 resistance, This allows 
the impedance of Null Adjust control R14 with 
resistor R13 to equal the line impedance and 
provide a deep null, 


In order to provide a balanced load to the tele- 
phone line, an important feature in minimizing 
hum, the hybrid transformer incorporates addi- 
tional windings, and the resistive pad is made 
in the ''H'"' form, 


The telephone line is also connected to the 
phone patch through capacitor C7, This capac- 
itor blocks the DC voltage of the telephone line 
but allows the audio frequencies to pass, The 
large value of capacitance has very little re- 
actance at audio frequencies, thus allowing the 
phone patch to maintain good audio quality. 
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SCHEMATIC OF THE 
HEATHKIT® 
STATION CONSOLE 
MODEL SB-630 


NOTES: 


1. ALL RESISTORS ARE 1/2 WATT UNLESS MARKED OTHERWISE. RESISTOR VALUES 
ARE IN OHMS (K = 1000, M = 1,000,000). 


2. ALL CAPACITOR VALUES ARE IN pfd UNLESS MARKED OTHERWISE. 


ETE hag llc a a emecbe et 3. CO THIS SYMBOL INDICATES A POSITIVE DC VOLTAGE MEASUREMENT, TAKEN 
WITH AN 11 MEGOHM VTVM, FROM THE POINT INDICATED TO CHASSIS GROUND. 
VOLTAGES MAY VARY +10%. 


4 4. ALL SWITCH WAFERS SHOWN IN FULL COUNTERCLOCKWISE POSITION, 
AS VIEWED FROM THE KNOB END OF THE SHAFT. 
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TYPICAL COMPONENT TYPES 


This chart is a guide to commonly used types of elec- tions should prove helpful in identifying most parts and 
tronic components. The symbols and related illustra- reading the schematic diagrams. 
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INTRODUCTION 


The Heathkit Model SB-630 Station Console is a 
multipurpose instrument that includes an SWR 
(standing wave ratio) meter, a hybrid phone 
patch, a ten-minute timer, and anaccurate digi- 
tal readout clock, The Console was designed for 
use with an amateur radio station, or with other 
types of transmitters or transceivers, 


The SWR meter section of the Console indicates 
the power transfer efficiency between a trans- 
mitter and antenna, If it is used with a trans- 
ceiver, it will not affect receiver operation, The 
combination of very low insertion loss and high 
power rating permits the SWR meter to remain 
permanently inserted in a 50-52 Q or 70-75 
transmission line, This permits constant mon- 
itoring of reflected power or SWR to determine 
proper transmitter tuning, transmission line-to- 
antenna impedance matching and relative power 
output, 


The SWR meter section can also be used for 
other applications, such as testing the design 
of antenna coupling networks, checking other 
transmission systems, etc, The input and output 
connectors are standard SO-239 coaxial con- 
nectors, 


The hybrid phone patch section of the Console 
is used to transfer audio signals between tele- 
phone lines and two-way radio equipment, It can 
be used either manually or with voice-control- 
operated (VOX) transmitters, without changing 
any connections, 


When the phone patch section of the Console is 
used, the meter will indicate the VU level so 
you can monitor the phone patch output, This 
assures you that you are supplying the proper 
volume level to the telephone line so cross- 
talk is prevented, The meter also permits you 
to make a convenient null adjustment check 


(maximum null depth produces maximum iso- 
lation between the telephone line and station 
equipment, resulting in the best operating con- 
ditions for voice-control circuits), Proper match 
to the telephone line, with minimum hum, is 
provided by a specially designed hybrid trans- 
former, 


The ten-minute timer in the Console reminds 
you to give your call letters and identify your 
station at ten minute intervals, to comply with 
FCC (Federal Communications Commission) 
regulations, Either a visual reminder, or both 
visual and aural reminders, can be selected by 
a switch on the Console front panel, The timer 
can be resetatanytime to start a new ten minute 
interval, 


The electric clock has a digital readout dial 
which shows the hour, minute, and second, The 
clock is independent of all other circuits in the 
Console, and runs whenever the power cord is 
connected to the AC line, 


The SWR meter and the hybrid phone patch re- 
quire no AC power for operation, They can be 
used with the timer switch turned off or with the 
line cord disconnected, AC power is required 
for operation of the ten-minute timer and for 
the electric clock, 


The styling of the Model SB-630 Station Con- 
sole matches that of other Heathkit SB-series 
equipment, and its versatility makes it a use- 
ful instrument for any amateur or other radio 
station, 


Refer to the ''Kit Builders Guide" for complete 
information on unpacking, parts identification, 


tools, wiring, soldering, and step-by-step as- 
sembly procedures, 
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PARTS LIST 


The numbers in parentheses in the Parts List 
are keyed to the numbers on the Parts Pictorial 
(fold-out from this Page), 


PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
No, Per Kit No, Per Kit 
RESISTORS SWITCHES 
L(4-4) 60-2 1 DPDT slide 

1/2 Watt / A142) 64-7 1 SPST pushbutton 
(1)1-103 ep 33 Q (orange-orange-black) \(43)63-177 1 2-position rotary 

1-83 56 Q (green-blue-black) L-(14) 63-189 1 3-position rotary 

1-146 75 Q (violet-green-black) \(45)63 -428 1 2-section rotary 


82 Q (gray-red-black) 
100 Q (brown-black-brown) COILS-CHOKE-TRANSFORMERS 


RERARE RRR 


129 680 Q (blue-gray-brown) (16)40-98 if RF driver element 
1-9 1000 & (brown-black-red) (17)40-99 2 RF pickup element 
1-44 2200 2 (red-red-red) (18)45-2 2 47 WH RF choke 
1-82 3600 2 (orange-blue-red) -61=129 1 Input transformer 
120 10 KQ (brown-black-orange) \51-130 1 Hybrid line transformer 
doed YO 15 KQ (brown-green-orange) 54-92 1 Power transformer 
17225 YY, 47 KQ (yellow-violet-orange) 
126 WY 180 KQ (brown-gray-yellow) | DIODES-TUBES-LAMPS-FUSE 
1-29 & / 220 KQ (red-red-yellow)  (19)56-26 4 1N191 germanium diode 
1-34 7, 680 KQ (blue-gray-yellow) (brown-white-brown) 
1-70 of / 22 megohm (red-red-blue)\(20) 57-27 2 Silicon diode 
1-139 Y 100 megohm (brown-black- /!411-59 1 OA2 tube 
violet) 1411-170 1 6EW6 tube 
A2ty412-10 1 Snap-in neon lamp 
2 Watt \(22) 412-34 1 Neon lamp 
4) 1-11-2 1 22 KQ (red-red-orange) -412-20 2 #47 pilot lamp 
\-421-40 it 3/16 ampere slow-blow 
fuse 
CAPACITORS 
\(8) 21-36 4 .002 fd disc TERMINAL STRIPS 
\-21-27 2 1005 pfd disc ol ER ee pee 
(4) Pew ci .02 ufd disc 24) 431-28 2 2-lug vertical 
(8) 27-34 9 2 utd resin .€25)431-70 1 2-lug screw-type 
\6) 27-21 3 2 uid tubular Sa ae ; SNe miniature 
z : = -lug 
(225-57 2 100 pufd electrolytic 428)431-11 1 5-lug 
429) 431-45 3 6-lug 
CONTROLS 
48) 11-64 1 10 2 wire-wound _SOCKETS-CONNECTORS-PLUGS 
“10-11 1 50 KQ -430)434-34 2 Tube socket 
\(9)10-52 u 2000 82 tab-mount (81) 434-82 2 Double phono socket 
10-57 1 10 KQ tab-mount \(32) 434-88 2 Pilot lamp socket 
“10-58 1 100 KQ tab-mount -€33)436-5 2 Coaxial connector 
| (40)12 -68 1 1500 2 and 200 KQ dual 84) 438-4 3 Phono plug 


PARTS PICTORIAL 


oe 


QC ae 


PU 


CONTINUED 
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OUT FROM 
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STEP-BY-STEP ASSEMBLY 


Before you begin to assemble the kit, read the 
Kit Builders Guide for complete information 
on wiring, soldering, andstep-by-step assembly 
procedures, 


As you mount a part on the chassis, SWR bridge 
base, or on the front panel, use the hardware 
specified in the step and position the part as 
shown in the Pictorial, The step may call out 
only the size and type of hardware to use, For 
example: "Use 6-32 x 1/4" hardware" means to 
use a 6-32 x 1/4'' screw, one or more #6 lock- 
washers, and a 6-32 nut, Lockwashers will be 
used under all nuts when you mount parts, unless 
the step directs otherwise, 


The plastic nut starter (#490-5) will help you 
pick up a nut and start it on the screw threads, 
Be sure to tighten the hardware with a screw- 
driver after you mount a part, 


SWR BRIDGE SUBASSEMBLY 


Refer to Pictorial 1 (fold-out from Page 7) 
for the following steps, 


(Ate the small hole in the rear of the 
SWR bridge base that is marked "pre- 
thread" on Pictorial 1, Start a #6 x 3/8" 
sheet metal screw part way into this hole, 
and then remove the screw, This prethread- 
ing will make it easier to install the SWR 
bridge cover after you have assembled 
the kit, 


(-}"Install a coaxial connector at CA onthe SWR 
bridge base as shown in Detail 1A, Use . 
3-48 x 1/4" hardware, 


(Ne Similarly, install the other coaxial con- 
nector at CB, 


(Mount a 3-lug miniature terminal strip at 
CD on the SWR bridge base, Use a 6-32 x 
1/4" screw, two #6 lockwashers, anda 6-32 
nut, Position the terminal strip as shown in 
Detail 1A. 


(\ Similarly, mount the other 3-lug miniature 
terminal strip at CC. 


3-48 NUT 
#3 LOCKWASHER 


3-48 x1/4" 


CONNECTOR 


SWR BRIDGE 
BASE 


Detail 1A 
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PARTS PICTORIAL (continued) 


PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
No. Per Kit No, Per Kit 
@) @ y HARDWARE SHEET METAL PARTS 
Sis ma oki Screws 90-337 1 Cabinet shell 
\35) 250-49 12 3-48 x 1/4" -200-477-1 1 Chassis 
(36) 250-2 2 4-40 x 3/16" L203-458-1 1 Front panel 
487)250-56 22 6-32 x 1/4" 459)206-325 1 SWR bridge base 
Chant eee err Ae re (38)250-162 9 6-32 x 1/2" (60) 206-326 1 SWR bridge cover 
L689)250-143 2 6-32 x 1/2" stud 
L440)250-29 4 6-32 x 3/4" 
Wanzso18 Leg ml ge 23/6" ane 
50- x 3/8" sheet metal 
reeeereeeerrereeereereeeer et Renee vans 7 ie PLASTIC AND RUBBER PARTS 
ek AA \e\ fa L¢43)250-93 5 8-32 x 1/4" setscrew 461) 100-603 i TNT te 
Nuts pele 1 Aer rubber grommet 
a 7 63) 73-46 3 5/16" plastic grommet 
fas oeas a a. L(64)73-43 4 3/8" plastic grommet 
L446) 252-7 7 Controlnut \(65) 73-44 1 3/4" plastic grommet 
{41)252-10 4 Speednut (66) 75-24 1 Line cord strain relief 
(67) 255-12 3 Plastic spacer 
Washers Doone 4 Rubber foot 
48 254-7 12 #3 lockwasher L 69) 261-25 2 Plastic foot 
) 254-9 2 #4 lockwasher 470) 255-59 2 Foot spacer 
L(60) 254-1 39 #6 lockwasher 
(51) 253-60 5 Thin #6 flat washer 
(52) 253-27 2 Thick #6 flat washer MISC ELLANEOUS 
-(53) 253-1 2 #6 fiber washer £71) 69-34 1 DPDT relay 
4) 254-5 4 Control lockwasher \A72) 69-42 1 Buzzer 
L(55) 253-10 7 Control flat washer 406-49 1 Clock movement 
L407-114 il Meter 
Other Hardware \€73) 462-159 1 Small knob 
(56) 259-1 2 #6 solder lug (74) 462-191 5 Skirted knob 
(57) 259-10 3 Control solder lug +391-48 1 Heathkit nameplate 
(58) 255-21 2 7/8" tapped spacer 1490-5 1 Nut starter 
\490-6 1 #8 allen wrench 
WIRE-CABLE-HARNESS-SLEEVING (597-367 = 1 Registration card 
\89-1 1 Line cord 1597-308 1 Kit Builders Guide 
344-50 1 Hookup wire 1597-260 1 Parts Order Form 
347-9 1 3-wire shielded cable 1391-34 1 Blue and white identification 
(434-141 1 Harness label 
| 346-1 1 Sleeving iL Manual (See front cover for 


part number,) 
Solder 
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STEP-BY-STEP ASSEMBLY 


Before you begin to assemble the kit, read the 
Kit Builders Guide for complete information 
on Wiring, soldering, and step-by-step assembly 
procedures, 


As you mount a part on the chassis, SWR bridge 
base, or on the front panel, use the hardware 
specified in the step and position the part as 
shown in the Pictorial, The step may call out 
only the size and type of hardware to use, For 
example: ''Use 6-32 x 1/4" hardware" means to 
use a 6-32 x 1/4" screw, one or more #6 lock- 
washers, and a 6-32 nut, Lockwashers will be 
used under all nuts when you mount parts, unless 
the step directs otherwise, 


The plastic nut starter (#490-5) will help you 
pick up a nut and start it on the screw threads, 
Be sure to tighten the hardware with a screw- 
driver after you mount a part, 


SWR BRIDGE SUBASSEMBLY 


Refer to Pictorial 1 (fold-out from Page 7) 
for the following steps, 


(WY Locate the small hole in the rear of the 
SWR bridge base that is marked "pre- 
thread" on Pictorial 1, Start a #6 x 3/8" 
sheet metal screw part way into this hole, 
and then remove the screw, This prethread- 
ing will make it easier to install the SWR 
bridge cover after you have assembled 
the kit, 


(Install a coaxial connector at CA onthe SWR 
bridge base as shown in Detail 1A, Use | 
3-48 x 1/4" hardware, 


(Similarly, install the other coaxial con- 
nector at CB. 


(“Mount a 3-lug miniature terminal strip at 
CD on the SWR bridge base, Use a 6-32 x 
1/4" screw, two #6 lockwashers, anda 6-32 
nut, Position the terminal strip as shown in 
Detail 1A, 


(\ Similarly, mount the other 3-lug miniature 
terminal strip at CC, 


3-48 NUT 
#3 LOCKWASHER 


3-48 x1/4" 
SCREW 


COAXIAL 
CONNECTOR 


SWR BRIDGE 
BASE 


Detail 1A 
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BEND THE LARGE PORTION 
OF THE GROMMET OVER AND 
INTO THE SMALL PORTION. 
PRESS IT FIRMLY INTO 

Pi AC 


Detail 1B 


POSITION THE SMALL 
PORTION OF THE GROMMET 
INTO THE HOLE. 


(\)’ Refer to Detail 1B and install a 5/16" 
plastic grommet at CE, 


“Similarly, install another 5/16" plastic 
grommet at CF. 


— 
~~ 


f 
(/) Fit the end holes of the RF driver element 
over the center terminals of the coaxial con- 
nectors as shown in Detail 1C, If the holes 
do not fit properly, loosen the hardware on 
the coaxial connectors and move them to ob- 
tain a proper fit, Then retighten the hard- 
ware and remove the driver element, 


(\y Place #6 fiber washers over the center 
terminal of coaxial connectors CA and CB 
as shown in Detail 1C., 


(\)*Slide the three plastic spacers onto the RF 
driver element, Line up the small holes in 
the spacers and slide the RF pickup elements 
through the holes, 


(\) Move all three plastic spacers tothe center 
of the RF elements, Then reinstall the driver 
element on the center terminals of the 
coaxial connectors, 


(~/) Solder the ends of the driver element 
to the center terminals of the coaxial 
connectors, See inset drawing #1 on Pic- 
torial 1, 


(\) Position the plastic spacers and the RF 
pickup elements as shown by the dimen- 
sions in Pictorial 1, 


RF PICKUP ELEMENT 


RF DRIVER 
ELEMENT 


#6 FIBER 


On WASHER 


Detail 1C 


NOTE: Use 1/2 watt resistors unless the step 
directs otherwise, Resistors will be called out 
by resistance value (in 2, KQ, or megohms) and 
the color code, Capacitors will be called by 
only the capacitance and type, 


A) Cut the leads of a .005 p:fddisc capacitor to 
3/8'', Connect this capacitor from lug 2 (NS) 

_ to lug 3 (NS) of terminal strip CC. Position 
the capacitor as shown in the Pictorial, 


(4 Cut the leads of the other .005 yufd disc ca- 
pacitor to 3/8''. Connect this capacitor from 
lug 1 (NS) to lug 2 (NS) of terminal strip CD, 
Position the capacitor as shown, 


Refer to the Antenna Line Impedance Chart in 
Pictorial 1 and select the proper resistors to 
use for R1 and R2 in the next two steps, If the 
reflected power and SWR Meter is to be used 
with a 50-52 © line, use the 56 Q (green-blue- 
black) resistor for Rl, and the 100 Q (brown- 
black-brown) resistor for R2, If it is to be used 
with a 70-75 Q line, use the 332 (orange-orange- 
black) resistor for Rl, and the 75 Q (violet- 
green-black) resistor for R2, 


ZI 


BOTTOM OF CHASSIS 


REAR OF CHASSIS 


ASA 
=) 


AL 
@ 


PICTORIAL 2 
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BEND THE LARGE PORTION 
OF THE GROMMET OVER AND 
INTO THE SMALL PORTION. 
PRESS IT FIRMLY INTO 
PLACE. 


Detail 1B 


POSITION THE SMALL 
PORTION OF THE GROMMET 
INTO THE HOLE. 


(\y’ Refer to Detail 1B and install a 5/16" 
plastic grommet at CE, 


( A Similarly, install another 5/16" plastic 
grommet at CF, 


(4) Fit the end holes of the RF driver element 
over the center terminals of the coaxial con- 
nectors as shown in Detail 1C, If the holes 
do not fit properly, loosen the hardware on 
the coaxial connectors and move them to ob- 
tain a proper fit, Then retighten the hard- 
ware and remove the driver element, 


(Place #6 fiber washers over the center 
terminal of coaxial connectors CA and CB 
as shown in Detail 1C. 


(\)’Slide the three plastic spacers onto the RF 
driver element, Line up the small holes in 
the spacers and slide the RF pickup elements 
through the holes, 


() Move all three plastic spacers tothe center 
of the RF elements, Then reinstall the driver 
element on the center terminals of the 
coaxial connectors, 


(./) Solder the ends of the driver element 
to the center terminals of the coaxial 
connectors, See inset drawing #1 on Pic- 
torial 1, 


(\ Position the plastic spacers and the RF 
pickup elements as shown by the dimen- 
sions in Pictorial 1, 


RF PICKUP ELEMENT 


PLASTIC SPACER 


RF DRIVER 
ELEMENT 


#6 FIBER 


On WASHER 


SWR BRIDGE 
BASE 


Detail 1C 


NOTE: Use 1/2 watt resistors unless the step 
directs otherwise, Resistors will be called out 
by resistance value (in 2, KQ, or megohms) and 
the color code, Capacitors will be called by 
only the capacitance and type. 


(A) Cut the leads of a .005 yfddisc capacitor to 
3/8'', Connect this capacitor from lug 2 (NS) 
to lug 3 (NS) of terminal strip CC. Position 
the capacitor as shown in the Pictorial, 


ri 
(\4 Cut the leads of the other .005 pfd disc ca- 
pacitor to 3/8''. Connect this capacitor from 
lug 1 (NS) to lug 2 (NS) of terminal strip CD. 
Position the capacitor as shown, 


Refer to the Antenna Line Impedance Chart in 
Pictorial 1 and select the proper resistors to 
use for R1 and R2 in the next two steps, If the 
reflected power and SWR Meter is to be used 
with a 50-52 © line, use the 56 Q (green-blue- 
black) resistor for R1, and the 100 Q (brown- 
black-brown) resistor for R2, If it is to be used 
with a 70-75 Q line, use the 332 (orange-orange- 
black) resistor for R1, and the 75 Q (violet- 
green-black) resistor for R2, 
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REAR OF 
CHASSIS 


#3 LOCKWASHER 


6) 3-48 NUT 


Detail 1D 


Cut both leads of resistor R2 to 1/4" and 
bend a hook in the end of one lead as shown 
in inset drawing #2 on Pictorial 1, Connect 
the hooked lead of the resistor to the end of 
RF pickup element L2 (S-1) at E. Position 
the resistor as shown in Pictorial 1 andcon- 
nect the other lead to lug 2 of terminal strip 
Ce (S=2)2 


Cut both leads of resistor R1 to 3/8" and 
bend a hook in the end of one lead, Con- 
nect the hooked lead of the resistor to the 
end of RF pickup element L1 at H (S-1), 
Position the resistor as shown in Pictorial 
1 and connect the other lead to lug 2 of 
terminal strip CD (S-2). 


Remeasure the position of the RF pickup 
elements and be sure their ends are still 
1" from the ends of the RF driver element, 
Bend the leads of resistors R1 and R2, if 
necessary, to move the RF pickup elements 
to the correct position, 


; 4 
(\Y Cut both leads of a #56-26 germanium diode 
(brown-white-brown) to 3/8", Bend a hook 
in the end of the lead from the unbanded end 
of the diode, Connect this hooked lead to 
point G, which is exactly 5/8" in from the 
end of RF pickup element L2 (S-1). Con- 
nect the lead from the banded end of the 
diode to lug 1 of terminal strip CD (NS), 


(Cut both leads of a #56-26 germanium diode 
(brown-white-brown) to 1/2", Bend a hook 
in the end of the lead from the unbanded 
end of the diode, Connect the hooked lead 
to point F, which is exactly 5/8"'infrom the 
end of RF pickup element L1 (S-1). Con- 
nect the leadfrom the banded end of the diode 
to lug 3 of terminal strip CD (NS). 


tO wistnt the SWR bridge subassembly on the 
chassis as shown in Detail 1D, Use 3-48 x 
1/4" hardware, 


This completes the assembly, prewiring, and 
mounting of the SWR bridge subassembly, Con- 
tinue with the Chassis Parts Mounting section 
that follows, 


SWR BRIDGE RF PICKUP 
BASE ELEMENT L1 ES 
i PRETHREAD 


RF OUTPUT RF DRIVER RF INP 
COAXIAL ELEMENT COAXIAL 


CONNECTOR \ CONNECTOR 
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CHASSIS PARTS MOUNTING 

Refer to Pictorial 2 for the following steps, 
(“Y" Position the chassis as shown, 

(“) Mount the 2-lug screw-type terminal strip 


at AA, Use 6-32 x 1/2" hardware and a #6 
solder lug as shown in Detail 2A, 


6-32x1/2" 
2-LUG SCREW-TYPE SCREW 


TERMINAL STRIP ss) 


#6 LOCKWASHER 


6-32 NUT 


#6 SOLDER LUG ~™ 


Detail 2A 


7) Mount a double phono socket at AD, Use 6-32 
x 1/4" hardware as shown in Detail 2B. 


(“) Similarly, mount the other double phono 
socket at AE, 


— 9) 
= “f 5 Se) 
Bu ge _® 

2) b 
a 6-32x1/4 
SCREW 


2 26 DOUBLE 
A)— PHONO SOCKET 


#6 LOCKWASHER 


Detail 2B 


REAR OF CHASSIS 


an 


SCREW 


REAR OF CHASSIS 


Detail 2C 


(A Refer to Detail 2C and mount the DPDT slide 
switch (#60-2) at AC. Use two 6-32 x 1/4" 
screws, 


(“) Refer to Detail 2D and mount the 2000 2 
tab-mount control (#10-52) at AB, Position 
the control lugs as shown and twist the tabs 
to lock the control in place, 


(VY Similarly, mount the 10 KQ tab-mount con- 
trol (#10-57) at AF, 


(“J In the same manner, mount the 100 KQ 


tab-mount control (#10-58) at AG, 


REAR OF CHASSIS 


Qa) INSERT CONTROL 
TABS IN SLOTS 


@) TWIST TABS 


1/8 TURN 


Detail 2D 
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( WY Refer to Detail 2E and install a 7 -pin tube 
socket at V1, Use 3-48 x 1/4" hardware, 
Position the blank space as shown by the 
arrow on Pictorial 2, 


(\.)-Similarly, install the other 7-pin tube 
socket at V2, 


When you install terminal strips in the next 
four steps, use 6-32 x 1/4" hardware and place 
a lockwasher on each side of the terminal strip 
mounting foot, See Detail 2F. Position each 
terminal strip as shown in Pictorial 2, in 


2 3-48x1/4" 
d SCREW 


Detail 2E 


( \y Install a 2-lug vertical terminal strip at A, 
(-¥ Install a 5-lug terminal strip at B, 


(Install a 3-lug terminal strip at J. 


( ) Install a 6-lug terminal strip at L. 


Refer to Detail 2G and install plastic grommets PFs ame 


atthe following locations: 


(\3/4" at C. 


#6 LOCKWASHER 


(-y 3/8" at F, G, U, and T1, 


( 5/16" at M, 


Ss #6 LOCKWASHER 


BOTTOM OF 
i" | CHASSIS 


6-32x1/4" SCREW 
POSITION THE SMALL BEND THE LARGE PORTION 
PORTION OF THE GROMMET OF THE GROMMET OVER AND 
INTO THE CHASSIS HOLE, INTO THE SMALL PORTION. 
PRESS IT FIRMLY INTO 


PLACE. 


Detail 2G 


Detail 2F 
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CHASSIS PARTS MOUNTING 

Refer to Pictorial 2 for the following steps. 
(“¥ Position the chassis as shown, 

(“Mount the 2-lug screw-type terminal strip 


at AA, Use 6-32 x 1/2" hardware and a #6 
solder lug as shown in Detail 2A, 


6-32x1/2" 
2-LUG SCREW-TYPE SCREW 


TERMINAL STRIP ss) 


76 LOCKWASH 


#6 SOLDER LUG “= 


Detail 2A 


Mount a double phono socket at AD. Use 6-32 
x 1/4" hardware as shown in Detail 2B. 


WY Similarly, mount the other double phono 
socket at AE, 


ae <i 
eX DOUBLE i: 
PH 
R)- PING IE SIE REAR OF CHASSIS 
= #6 LOCKWASHER 


Detail 2B 


4 


| & REAR OF CHASSIS 


Detail 2C 


WA) Refer to Detail 2C and mount the DPDT slide 
switch (#60-2) at AC, Use two 6-32 x 1/4" 
screws, 


(“) Refer to Detail 2D and mount the 2000 2 
tab-mount control (#10-52) at AB, Position 
the control lugs as shown and twist the tabs 
to lock the control in place, 


(Similarly, mount the 10 KQ tab-mount con- 
trol (#10-57) at AF, 


(4 In the same manner, mount the 100 KQ 
tab-mount control (#10-58) at AG, 


age natn) OF CHASSIS 5 
Q) insert CONTROL a Go 
TABS INSLOTS ee 


@iawist TABS 


1/8 TURN 


Detail 2D 
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(Refer to Detail 2E and install a 7-pin tube 
socket at V1, Use 3-48 x 1/4" hardware, 
Position the blank space as shown by the 
arrow on Pictorial 2, 


(\.)-Similarly, install the other 7-pin tube 
socket at V2, 


When you install terminal strips in the next 
four steps, use 6-32 x 1/4" hardware and place 
a lockwasher on each side of the terminal strip 


mounting foot, See Detail 2F, Position each 
terminal strip as shown in Pictorial 2, 


( \¥ Install a 2-lug vertical terminal strip at A. 
(-¥ Install a 5-lug terminal strip at B. ; 
QM aiistalat side tarmifalstripiat J: 
( ) Install a 6-lug terminal strip at L. 


Refer to Detail 2G and install plastic grommets 
at the following locations: 


(43 /4" at C, 


(-7 3/8" at F, G, U, and T1, 


(\9°5/16" at M, 


POSITION THE SMALL BEND THE LARGE PORTION 

PORTION OF THE GROMMET OF THE GROMMET OVER AND 

INTO THE CHASSIS HOLE. INTO THE SMALL PORTION, 
PRESS IT FIRMLY INTO 
PLACE: 


Detail 2G 
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Z 3-48x1/4" 
SCREW 


by 


Detail 2E 


bs #6 LOCKWASHER 


BOTTOM OF 
CHASSIS 


i 6-32x1/4" SCREW 


Detail 2F 


= fen! 
-1/2" 
-1/2" 
Sie 
-1/2" 


“SGRN 3" 


Detail 2H 


(“) Cut the leads of input transformer T2 (#51- 
129) to the lengths shown in Detail 2H; then 
strip 1/4" of insulation from the end of each 
lead, If necessary, apply a thin film of sol- 
der to the wire ends to hold the strands 
together, 


Refer to Detail 2J and Pictorial 2 as you mount 
the input transformer and 2-lug vertical terminal 
strip in the next step, 


(\)} Pass all of the transformer leads except the 
two yellow leads through the grommet at T2, 
Then mount the transformer on the bottom of 
the chassis and the 2-lug vertical terminal 
strip on the top of the chassis at X, Use 
6-32 x 1/4" hardware and position the ter- 
minal strip as shown, 


6-32 NUT 


INPUT 
TRANSFORMER 


BOTTOM pe ess» 
OF CHASSIS : i * 
Wy . od 


2-LUG VERTICAL 
TERMINAL STRIP 


Detail 2J 
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HYBRID LINE TRANSFORMER 


S ANS 
2-3/4" ae 
RED 
WHT 
Detail 2K 


(\) Cut the red lead and the white lead of hybrid 
line transformer T1 (#51-130) to alength of 
2-3/4", as shown in Detail 2K, Then strip 
1/4" of insulation from the end of each of 
these leads and apply a thin film of solder to 
hold the wire strands together. 

(“) Mount the line transformer at T1 and the 
3-lug terminal strip at W as shown in 
Detail 2L. Use a 6-32 x 1/2" screw, two 
#6 lockwashers, and a 6-32 nut at W. Use 
6-32 x 1/4" hardware at the other end of the 
transformer, 


HYBRID LINE 
TRANSFORMER 


BOTTOM 
OF CHASSIS 


6-32x1/4" 
SCREW 


6-32x1/2" 
SCREW 


Detail 2L 
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( Cut all six leads of power transformer T3 
(#54-92) to a length of 3", as measured 
from the bottom of the transformer wind- 
ings. Then remove 1/4"' of insulation from 
the end of each lead, 


NOTE: When you mount the power transformer 
and terminal strips in the next step, pass the 
two black transformer leads through grommet F 
and pass the other four leads through grommet 
G. Be sure to place #6 lockwashers under and 
above the mounting foot of each terminal strip, 


6 Aree the power transformer on top of the 
chassis at T3 with the 6-lugterminal strips 
on the bottom of the chassis at E and H, as 
shown in Detail 2M. Use 6-32 x 1/2" hard- 
ware, Position the terminal strips as shown 
in Pictorial 2, 


#6 LOCKWASHER 


J } 6-LUG 
FS] TERMINAL STRIP 


#6 LOCKWASHER 


6-32x1/2" SCREW 


Detail 2M 


BOTTOM 
OF CHASSIS 


© 2-LUG 
& TERMINAL STRIP 


#6 LOCKWASHER 


#47 PILOT 
LAMP 
PILOT LAMP 

_—> SOCKET 


y, 
Wo 
Yd, 
es #6 SOLDER LUG 
6-32x1/4" | 


SCREW 
6-32x1/2" SCREW 


Detail 2N 


(jy Refer to the inset drawing on Detail 2N and 
bend lug 2 of each pilot lamp socket as shown, 
Then bend the mounting foot of each pilot 
lamp socket approximately 10 degrees up- 
ward as shown, 


(eyeinstall a #47 pilot lamp in each of the two 
pilot lamp sockets, 


@-}Refer to Detail 2N and mount a pilot lamp 
socket on the top of the chassis, anda 2-lug 
terminal strip on the bottom of the chassis, 
at P, Use a 6-32 x 1/2" screw, a #6 solder 
lug, two #6 lockwashers, and a 6-32 nut as 
shown, 


@AcMountthe other pilot lamprsocket onthe top 
of the chassis at R, Use 6-32 x 1/4" hard- 
ware as shown in Detail 2N. 
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Qe NUT 
Gla + LOCKWASHER 


THIN #6 FLAT WASHER 


Qsne RUBBER GROMMET 


BUZZER (#69-42) 


| -32x1/2" SCREW 


Detail 2P 


(tJ Refer to Detail 2P andinsert a 5/16" rubber 
grommet in the mounting hole of the buzzer 
(#69-42), Then mount the buzzer atD.,Usea 
6-32 x 1/2" screw, a thin #6 flat washer, a 
#6 lockwasher, and a 6-32 nut, 


CHASSIS PREWIRING 


NOTE: Be sure you have read the Kit Builders 
Guide for instructions on wiring and soldering, 
Neatness and correct placement of wires is also 
important to the proper operation of your kit, 
The chassis Photographs (fold-out from Page 
36) show the parts positioning and lead place- 
ment in a typically wired kit, 


Read each step completely before you perform 
the step as directed, The leads of each com- 
ponent should be cut just long enough to allow 
them to make good connections with the com- 
ponent positioned as shown in the Pictorial, 
Trim excess lead lengths after a part is con- 
nected, 


HBATHKIT® 


Refer to Pictorial 3 (fold-out from Page 15) 

for the following steps, 

(J) Twist together the blue-white and black- 
white leads from transformer T1 and posi- 
tion the leads as shown in the Pictorial, 
Connect the blue-white lead to lug 3 (NS) 
and the black-white lead to lug 2 (S-1) of 
control AB, 


(or Connect a 2200 2 (red-red-red) resistor 
from lug 1 (S-1) to lug 3 (S-2) of control 
AB, 


(Ly Connect a ,002 yfd disc capacitor from the 
solder lug (NS) to lug 2 of terminal strip 
AA (NS). 


(-y Connect a .002 ufd disc capacitor from the 
solder lug (NS) to lug 1 of terminal strip 
AA (NS). 


(i Connect a ,002 ufd disc capacitor from the 
solder lug at AA (NS) to lug 2 of terminal 
strip A (S-1). 


(4 Connect a .002 pfd disc capacitor from the 
solder lug at AA (S-4) to lug 1 of terminal 
strip A (S-1). 


(Y Connect a 47 wH choke (#45-2) from lug 2 of 
terminal strip AA (S-2) to lug 4 of terminal 
strip A (NS), 


( \Y Connect a 47 wH choke (#45-2) from lug 1 of 
terminal strip AA (S-2) tolug3of terminal 
strip A (NS). 


NOTE: One end of each resin and tubular ca- 
pacitor in this kit is marked with a color band, 
usually a black or white line (see Detail 3A). 
Be sure to connect the lead from this marked 
end as directed in the step, 


NOTE MARKING ON TUBULAR OR RESIN CAPACITORS. 


MARKED END SHOULD BE PLACED AS SHOWN IN THE PICTORIAL. 


Detail 3A 
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(Wy Place a 2" length of sleeving on the lead 
from the marked end of a 2 ufd tubular 
capacitor, and connect this lead to lug 1 of 
terminal strip B (NS). Connect the other 
lead to lug 4 of terminal strip A (S-2). 
Position the capacitor as shown, 


«4 Connect a 3600 2 (orange-blue-red) re- 
sistor from lug 4 of terminal strip B (NS) 
to lug 3 of switch AC. (S-1). 


(,/) Connect the lead from the banded end of a 
germanium diode (#56-26) to lug 2 (NS) and 
the other lead to lug 5 (NS) of terminal strip 
B, Position the diode as shown, 


(-Y Connect a 1000 & (brown-black-red) re- 
sistor from lug 2 of switch AC (S-1) to lug 
5 of terminal strip B (S-2). 


(Strip the insulation from a 1" piece of 
hookup wire, Connect this bare wire from 
lug 4 of switch AC (NS) to lug 1 of double 
phono socket AD (NS), 


(¥ Connect a 15 KQ (brown-green-orange) re- 
sistor from lug 1 of double phono socket AE 
(S-1) to lug 3 of control AF (S-1). 


CH Connect either black lead coming from 
grommet F to lug 5 (NS) andthe other black 
lead to lug 3 (NS) of terminal strip E. 


Connect the leads from grommet G as directed 
in the next four steps, 


(\) Either yellow to lug 4 of tube socket V1 
(NS). 


(Other yellow to lug 4 of terminal strip E 
(NS). 


(\y Either red to lug 6 of tube socket V1 (NS), 


© Gas red to lug 3 of terminal strip H (NS), 


NOTE: When a wire passes through aterminal or 
lug and goes to another point, it will count as two 
wires in the solder instruction, one entering and 
one leaving the terminal, 


(_)Strip the insulation from a 1" piece of 
hookup wire, Connect this bare wire from lug 
3 of control AG (S-1) through lug 1 (S-2) 
to lug 2 (S-1) of control AF. 


NOTE: When wiring this kit, you may find it 
easier to prepare the lengths of wire ahead of 
time, as in the next step, To prepare a wire, 
cut it to the indicated length and strip 1/4" of 
insulation from each end, The wires are listed 
in the order in which they will be used, 


(-}Prepare the following lengths of hookup 


wire: 

6" pa WAN 
rss 2-1/4" 
SLi 


(vy Connect a 6" wire from lug 1 of control 
AG (S-1) to lug 2 of terminal strip H (NS), 


(\)+ Connect a 7" wire from lug 2 of control 
AG (S-1) to lug 6 of terminal strip L (NS), 


(\) Connect a 3-1/2" wire from lug 2 of ter- 
minal strip P. (NS). to lug 1 of buzzer D 
(S-1). 


(\}Connect a 2-1/2"' wire from lug 1 of ter- 
minal strip E (NS) to lug 2 of tube socket 
Vi (NS). 


Geyconnect a 2-1/4" wire from lug 2 of ter- 
minal strip E (NS) to lug 6 of tube socket 
V1 (NS). 


Page 14 


eg mf 
i ey QO 


- TAKING CARE NOT TO CU STRANDS 
OF THE SHIELD, REMOVE N. 


I 


i Mee 
_— Pee: 
EF SEE DIMENSIONS eeu 
oH ABOVE : 


2,SLIT INSULATION, 


3. CUT OFF INSULATION 


Sh 
aaricres 
br ten ee) 
“SOO 
. PUSH BACK THE SHIELD AND 
BEND OVER AS SHOWN. MAKE 
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WIRE OUT OF THE SHIELD, 
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. PREPARE EACH END AS SHOWN. 


s 

page 
fee eee 
BLK WG 


wees ce 

Wie tii Lea MLE LL 
oNCUT OFF 
SHIELD 
a 


STRIP 1/4" OF INSULATION FROM EACH END OF THE WIRES. 
CUT OFF ALL BUT 1/2" OF THE SHIELD AS SHOWN. 


7. APPLY A SMALL AMOUNT 
OF SOLDER TO EACH WIRE 
END AND TO THE SHIELD. 
USE ONLY ENOUGH HEAT 
FOR THE SOLDER TO FLOW. 


Detail 3B 


( ) Refer to Detail 3B and prepare a 9" length 


of 3-wire shielded cable, Be careful not to 
pull the wires from the jacket while you strip 
the insulation from the wires, 


Gg HEATHEKIT 


(\ J At the end of the 3-wire shielded cable with 


the long red and black leads, connect the 
shield to lug 2 (S-2) andthe white lead to lug 
1 (NS) of terminal strip P. The red and black 
leads will be connected later, 


At the other end of the shielded cable, connect 


the 


leads to terminal strip E as follows: 


/ 
(4 Red to lug 3 (S-2). 


(UY Shield to lug 4 (S-2). 


(LY White to lug 5 (NS), 


(LY Black to lug 6 (NS). 


() Cut both leads of a 180 KQ (brown-gray- 


(Y) 


yellow) resistor to 1-1/4'' and place a1" 
length of sleeving on each lead, Connect this 
resistor from lug 2 of terminal strip H (S-2) 
to lug 5 of tube socket V2 (NS). Position the 
resistor as shown in Pictorial 3, 


Connect a 22 megohm (red-red-blue) re- 
sistor from lug 5 of tube socket V2 (S-2) 
to lug 3 of terminal strip J (NS), 


Connect a 22 megohm (red-red-blue) re- 
sistor from lug 3 (S-2) to lug 1 (NS) of 
terminal strip J. 


Gea s24rxxir 


( Beconncet the lead from the marked end of a 
.2 ufd resin capacitor to lug 3 (S-1) and the 
other lead to lug 1 (NS) of terminal strip L. 


(\/ Place a 3/4" length of sleeving on the lead 
from the marked end of a ,2 ufd resin ca- 
pacitor, Connect this lead to lug 5 (NS) and 
the other lead to lug 2 (NS) of terminal strip 
L, Position the capacitor as shown, 


(Jt Connect a 100 megohm (brown-black-violet) 
resistor from lug 1 of terminal strip J 
(S-2) to lug 4 of terminal strip L (NS), 


ee 
(\J Connect a 220 KQ (red-red-yellow) resistor 
from lug 5 (NS) to lug 6 (S-2) of terminal 
strip L, 


( \ Remove the insulation from a 2-1/4" length 
of hookup wire, Connect this wire from lug 7 
of tube socket V2 (NS), through lug 2 of ter- 
minal strip J (S-2) through lug 7 of tube 
socket V1 (NS), to lug 3 of tube socket V1 
(S-1). 


(\} Connect a 680 Q (blue-gray-brown) re- 
sistor from lug 2 (S-2) to lug 7 (S-3) of 
tube socket V1, 


(-Y Connect a 220 KQ (red-red-yellow) re- 
sistor from lug 1 (S-2) to lug 2 (NS) of 
terminal strip E, 


(uy plate a 1" length of sleeving on each lead 
of a #56-26 germanium diode (brown-white- 
brown), Connect the lead from the banded 
end of the diode to lug 1 of tube socket V1 
(NS), Then connect the other diode lead to 
lug 2 of terminal strip L (NS), 
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NOTE: WHEN INSTALLING DIODES, BE SURE TO 
PLACE THE CATHODE END AS DIRECTED. THE 
CATHODE END 1S MARKED WITH EITHER A COLOR 
END,COLOR DOT, COLOR BAND, OR A SYMBOL. 


SYMBOL 


COLOR COLOR COLOR (CATHODE 
DOT BAND END END) 
Detail 3C 


Refer to Detail 3C to identify the cathode end 
of the silicon diodes (#57-27) used in the next 
two steps, 


(\y Connect the lead from the cathode end of a 
Silicon diode to lug 1 (NS) andthe other lead 
to lug 3 (NS) of terminal strip H, 


(\)y Connect the lead from the cathode end of a 
Silicon diode to lug 3 (S-3) andthe other lead 
to lug 4 (NS) of terminal strip H, 


(\) Twist together the two yellow leads from 
transformer T2, Connect either yellow lead 
to lug 1 (NS) and the other to lug 3 (NS) of 
terminal strip W. 


(i Twist together the red lead and white lead 
from transformer T1, Connect the white 
lead to lug 1 (S-2) and the red lead to lug 3 
(S-2) of terminal strip W, 


Wee Twist together the blue lead and black lead 
from transformer Ti, Pass these two 
leads through the grommet at T2 to the top 
of the chassis; they will be connected later, 


Set the chassis aside until it is called for later, 


STRANDS 


2.SLIT INSULATION, 3, CUT OFF INSULATION 
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Bassey 5. UNBRAID SHIELD, 
. PUSH BACK THE SHIELD AND 

BEND OVER AS SHOWN. MAKE 

AN OPENING THEN PULL EACH 

WIRE OUT OF THE SHIELD. 


- PREPARE EACH END AS SHOWN, 


STRIP 1/4" OF INSULATION FROM EACH END OF THE WIRES. 
CUT OFF ALL BUT 1/2 " OF THE SHIELD AS SHOWN. 


7. APPLY A SMALL AMOUNT 
OF SOLDER TO EACH WIRE 
END AND TO THE SHIELD. 
USE ONLY ENOUGH HEAT 
FOR THE SOLDER TO FLOW, 


Detail 3B 


( ) Refer to Detail 3B and prepare a 9" length 
of 3-wire shielded cable, Be careful not to 
pull the wires from the jacket while you strip 
the insulation from the wires, 


Gq HeatTHxirT 


(wa At the end of the 3-wire shielded cable with 
the long red and black leads, connect the 
shield to lug 2 (S-2) andthe white lead to lug 
1 (NS) of terminal strip P, The redand black 
leads will be connected later, 


At the other end of the shielded cable, connect 
the leads to terminal strip E as follows: 


/ 
(A Red to lug 3 (S-2). 


(\U Shield to lug 4 (S-2). 


(_Y White to lug 5 (NS), 


(LY Black to lug 6 (NS), 


(“) Cut both leads of a 180 KQ (brown-gray- 
yellow) resistor to 1-1/4" and place a 1" 
length of sleeving on each lead, Connect this 
resistor from lug 2 of terminal strip H (S-2) 
to lug 5 of tube socket V2 (NS). Position the 
resistor as shown in Pictorial 3, 


(\/) Connect a 22 megohm (red-red-blue) re- 
sistor from lug 5 of tube socket V2 (S-2) 
to lug 3 of terminal strip J (NS), 


(\y Connect a 22 megohm (red-red-blue) re- 
sistor from lug 3 (S-2) to lug 1 (NS) of 
terminal strip J. 
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Ps 

( Connect the lead from the marked end of a 
-2 fd resin capacitor to lug 3 (S-1) and the 
other lead to lug 1 (NS) of terminalstrip L. 


(VW) Place a 3/4" length of sleeving on the lead 
from the marked end of a ,2 ufd resin ca- 
pacitor, Connect this lead to lug 5 (NS) and 
the other lead to lug 2 (NS) of terminal strip 
L, Position the capacitor as shown, 


(\) Connect a 100 megohm (brown-black-violet) 
resistor from lug 1 of terminal strip J 
(S-2) to lug 4 of terminal strip L (NS), 


(\) Connect a 220 KQ (red-red-yellow) resistor 
from lug 5 (NS) to lug 6 (S-2) of terminal 
strip L. 


( \) Remove the insulation from a 2-1/4" length 
of hookup wire, Connect this wire from lug7 
of tube socket V2 (NS), through lug 2 of ter- 
minal strip J (S-2) through lug 7 of tube 
ee Vi (NS), to lug 3 of tube socket V1 
S-1). 


(\} Connect a 680 2 (blue-gray-brown) re- 
sistor from lug 2 (S-2) to lug 7 (S-3) of 
tube socket V1, 


(-) Connect a 220 KQ (red-red-yellow) re- 
sistor from lug 1 (S-2) to lug 2 (NS) of 
terminal strip E, 


(WY Place a 1" length of sleeving on each lead 
of a #56-26 germanium diode (brown-white- 
brown), Connect the lead from the banded 
end of the diode to lug 1 of tube socket V1 
(NS), Then connect the other diode lead to 
lug 2 of terminal strip L (NS). 


NOTE: WHEN INSTALLING DIODES, BE SURE TO 
PLACE THE CATHODE END AS DIRECTED. THE 
CATHODE END IS MARKED WITH EITHER A COLOR 
END,COLOR DOT, COLOR BAND, OR A SYMBOL. 


SYMBOL 
COLOR COLOR COLOR (CATHODE 
END 


Detail 3C 


Refer to Detail 3C to identify the cathode end 
of the silicon diodes (#57-27) used in the next 
two steps, 


(\yConnect the lead from the cathode end of a 
silicon diode to lug 1 (NS) andthe other lead 
to lug 3 (NS) of terminal strip H. 


(\y Connect the lead from the cathode end of a 
silicon diode to lug 3 (S-3) andthe other lead 
to lug 4 (NS) of terminal strip H. 


(4 Twist together the two yellow leads from 
transformer T2, Connect either yellow lead 
to lug 1 (NS) and the other to lug 3 (NS) of 
terminal strip W, 


( Twist together the red lead and white lead 
from transformer T1, Connect the white 
lead to lug 1 (S-2) and the red lead to lug 3 
(S-2) of terminal strip W. 


(A twist together the blue lead and black lead 
from transformer Ti, Pass these two 
leads through the grommet at T2 to the top 
of the chassis; they will be connected later, 


Set the chassis aside until it is called for later, 
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Detail 4C 


¥ 


(Mount the dual control and control solder 
lug at BB as shown in Detail 4C, 


(\)}-Place a control lockwasher on the bushing 
of the 2-position rotary switch (#63-177) and 
install the switch at BD. Use a control flat 
washer and a control nut, 


(Vy Refer to Detail 4D and mount the meter 
(#407-114) at BC. Use the hardware that is 
packaged with the meter, Donot overtighten 
the nuts, or the studs may pull out of the 
plastic meter case, 


Detail 4D 


PICTORIAL 5 


FRONT PANEL PREWIRING 
Refer to Pictorial 5 for the following steps, 


NOTE: In the following steps, the lugs of 2-sec- 
tion switch BA are identified by aletter-number 
combination that indicates the front (F) or rear 
(R) switch section, and the lug number on that 
section, For example, lug F2 would be lug #2 
on the front section of the switch, 


(Connect a 2" hookup wire from the control 
solder lug (NS) to lug F1 of switch BA (S-1). 


(\¥ Connect a 4" hookup wire from lug F2 of 
switch BA (S-1) to lug 2 of dual control 
BB (S-1), 


(‘¥ Connect an 82 Q (gray-red-black) resistor 
from lug R2 (NS) to lug R6 (NS) of switch 
BA, Position the resistor away from the 
switch wafer as shown in Pictorial 5, 


(-)}-Connect an 82 Q (gray-red-black) resistor 
from lug R4 (NS) to lug R5 (NS) of switch 
BA, Position the resistor away from the 
switch wafer and be sure the leads do not 
touch the switch mounting hardware, 


Com wonneet a 1000 2 (brown-black-red) re- 
sistor from lug R5 (NS) to lug R6 (NS) of 
switch BA, 
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HEATHKIT 


PICTORIAL 4 


FRONT PANEL PARTS MOUNTING 
Refer to Pictorial 4 for the following steps, 


ene the front panel on a towel or soft 
cloth to avoid scratching its surface, and po- 
sition the panel as shown, Refer to Pictorial 
4 for the correct positioning of the follow- 
ing parts, 


(Mount the escutcheon and Heathkit name- 
plate at the rectangular opening in the front 
panel, as shown in Detail 4A, Press the 
speednuts carefully, but firmly, onto the 
escutcheon and nameplate studs, 


HEATHKIT 
NAMEPLATE ESCUTCHEON 


; SPEEDNUT 


Detail 4A 


(\yX Refer to Detail 4B and mount the 2-section 
rotary switch (#63-428) at BA, Position the 
switch and the control solder lug as shown 
in Pictorial 4, 
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Detail 4B 


( \WStraighten out a control solder lug and rebend 
it as shown in Detail 4C, Place the solder 
lug on the bushing of the dual control 
(#12-68) and be sure it touches both lug 1 
and lug 4 of the dual control, 
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Detail 4C 


(Mount the dual control and control solder 
lug at BB as shown in Detail 4C, 


(\} Place a control lockwasher on the bushing 
of the 2-position rotary switch (#63-177) and 
install the switch at BD, Use a control flat 
washer and a control nut, 


(Wir Refer to Detail 4D and mount the meter 
(#407-114) at BC. Use the hardware that is 
packaged with the meter, Donot overtighten 
the nuts, or the studs may pull out of the 
plastic meter case, 


Detail 4D 


PICTORIAL 5 


FRONT PANEL PREWIRING 
Refer to Pictorial 5 for the following steps, 


NOTE: In the following steps, the lugs of 2-sec- 
tion switch BA are identified bya letter-number 
combination that indicates the front (F) or rear 
(R) switch section, and the lug number on that 
section, For example, lug F2 would be lug #2 
on the front section of the switch, 


(Connect a 2" hookup wire from the control 
solder lug (NS) to lug F1 of switch BA (S-1). 


(\¥ Connect a 4" hookup wire from lug F2 of 
switch BA (S-1) to lug 2 of dual control 
BB (8-1), 


(‘y Connect an 82 Q (gray-red-black) resistor 
from lug R2 (NS) to lug R6 (NS) of switch 
BA, Position the resistor away from the 
Switch wafer as shown in Pictorial 5, 


(-)}Connect an 82 2 (gray-red-black) resistor 
from lug R4 (NS) to lug R5 (NS) of switch 
BA, Position the resistor away from the 
switch wafer and be sure the leads do not 
touch the switch mounting hardware, 


(eae Conner a 1000 Q (brown-black-red) re- 
sistor from lug R5 (NS) to lug R6 (NS) of 
switch BA, 
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PICTORIAL 6 


FRONT PANEL MOUNTING 
Refer to Pictorial 6 for the following steps, 


(\-) Position the front panel against the front of 
the chassis as shown, 


NOTE: As you install the controls and switches 
in the next four steps, tighten their control 
nuts only finger-tight, Later, you will be in- 
structed to tighten them securely, 


(\¥Y Refer to Detail 6A and install a 50 KQ control 
(#10-11) at BE with a control lockwasher, 
a control flat washer and a control nut, Po- 


sition the control lugs as shownin Pictorial — 
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Detail 6A 
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(\J Similarly, install a 10 wire-wound control 
(#11-64) at BJ. 


(\y"In the same manner, install the 3-position 
switch (#63-189) at BG, 


(\)-Cut one lead of the snap-in neon lamp (#412- 
10) to 4" and cut the other lead to 2-1/2", 
Measure the leads from where they leave the 
plastic case, Remove 1/4" of insulation from 
each lead, Then apply a thin film of solder 
to the bare wires to hold the strands together, 


(\) Refer to Detail 6B and bend the tabs of the 
snap-in neon lamp as shown, Then install 
the lamp at BH. 


#412-10 SNAP-IN 
NEON LAMP 


BEND TABS 


Detail 6B 


Page 19 
Gz HEATHEKIT’ 


~ 


CONTROL NUT 
CONTROL FLAT WASHER 


Go 


CONTROL SOLDER 


Detail 6C 


()Refer to Detail 6C and install the push- 
button switch (#64-7) at BF with a control 
solder lug, a control flat washer, and a 
control nut, Position the switch and solder 
lug as shown in Pictorial 6, 


(Check to be sure the lugs of each switch and 
control are positioned as shown in Pictorial 
6, Then tighten their control nuts securely, 


iS, > 
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FINAL WIRING- TOP OF CHASSIS 


Refer to Pictorial 7 (fold-out from Page 16) 
for the following steps, 


(\7_Prepare the harness (#134-141) by twisting 
together the fine wire strands of the center 
conductor in each shielded cable, Then melt 
a very thin film of solder onthe end of each 
center conductor to hold the strands to- 
gether, 


(Gey Sonition the chassis as shown in the Pictor- 
ial, 


(\) Refer to Detail 7A and locate the five 
break-outs of the harness, Note that BO#1 
(breakout #1) has five long unshielded 
wires and no shielded cables, 
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Detail 7A 


Page 20 [eg eearnerr) 


(\) At BO#4, bend the red wire and the yellow 
wire aside, Pass the remaining wires and 
shielded cables of BO#4 and BO#5 down 
through grommet C to the bottom of the 
chassis, They will be connected later, 


(\y Position the harness on top of the chassis 
with the breakouts as shown in Pictorial 7, 


(\-) Pass the blue wire from BO#1 down through 
grommet M to the bottom of the chassis for 
connection later, 


(\y Remove 1/4" of insulation from each end of 
a 7-1/2" hookup wire, Connect one end of 
this wire to lug F4 of switch BA (S-1), Pass 
the other end of the wire down through 
grommet T2 to the bottom of‘the chassis 
for connection later, 


(7 Remove 1/4" of insulation from each end 
of a 4'' hookup wire, Connect one end of 
this wire to lug 2 of switch BD (S-1), Pass 
the other end of this wire down through 
grommet M, It will be connected later, 


(\Y Remove and discard the wire jumper that 
is between terminals 1 and 2 of the meter, 


Connect the wires from BO#1 in the following 
steps: 


(VV Connect the white wire to lug 2 (S-1) and 
the gray wire to lug 1 (S-1) of meter BC, 


(\) Connect the yellow wire to lug 3 (S-1) and 
the red wire to lug 1 (S-1) of switch BD. 


Connect the leads that come from grommet T2 
to the lugs of dual control BB as follows: 


(\4 Green to lug 3 (NS). 
(\) Brown to lug 6 (S-1). 
(J Short black to lug 4 (NS). 


(\4. White to lug 4 (NS), 


(Wy Connect the blue lead that comes from 
grommet T2 to lug 2 (S-1) and the long 
black lead to lug 1 (S-1) of terminal 
strip X, 


Connect the seven wires from BO#$3 to the front 
section lugs of switch BA as follows: 


(V) Green to F5 (S-1). 

(V) Black to F6 (S-1). 

(“J Brown to F7 (S-1). 

(4) Gray to F8 (S-1). 

(\y Blue to F9 (8-1), 

(.) White-brown to F10 (S-1), 


(\ White to F11 (S-1). 


(\y At BO#4, pass the red wire and the yellow 
wire through the grommets in the SWR 
bridge base as shown in Pictorial 7, 


(\y Connect the yellow wire to lug 1 of terminal 
strip CD (S-3). 


( ‘Connect the red wire to lug 3 of terminal 
strip CC (S-3). 


(\y Remove all the insulation from a 2-1/2" 
hookup wire, Connect this wire from lug 1 
of pilot lamp socket R (S-1), through lug 1 
of pilot lamp socket P (S-2), to solder lug 
P (S-1). Position the wire as shown in 
Pictorial 7, 


(re nemene 1-1/4" of insulation from one end 
of a 7-1/2" hookup wire,’ Pass this end 
through lug 2 of pilot lamp socket R (S-2), 
to lug 2 of pilot lamp socket P (S-1), Pass 
the other end down through grommet U, 
It will be connected later, 


HBATHEKIT® 
Refer to Pictorial 8 for the following steps, 


NOTE: When you connect the shielded cables 
in the following steps, first connect and sol- 
der only the center conductors, Then connect 
the cable shields in a separate step, Only the 
cable color, lug number, and soldering in- 
structions will be given in these steps, 


Connect the two shielded cables from BO#3 to 
the lugs of dual control BB as follows: 


(‘7 Green to lug 3 (S-2), 


(\)} White to lug 5 (S-1), 


(-Y Both shields to lug 4 (S-5). Be sure to 
solder the control solder lug along with 
the two shield leads and two wires to lug 4 
of the control, 


(iy Solder the control solder lug to lug 1 of 
control BB (S-1), 


Connect the five shielded cables from BO#2 to 
the lugs of switch BA as follows: 


(vy Brown to F3 (S-1). 
(V7 Blue to R4 (S-2). 
(Vi Black to R3 (8-1). 
(7 Yellow to R2 (S-2), 


(\FRed to R1 (S-1). 


(\y Wrap all five shield leads around the 
control solder lug and solder them, along 
with the hookup wire that was connected 
previously (S-6). 


(-¥ Connect an 82 Q (gray-red-black) resistor 
from lug R5 of switch BA (S-3) to lug 4 
of terminal strip X (S-1). 


(WF Connect an 82 Q (gray-red-black) resistor 
from lug R6 of switch BA (S-3) to lug 3 of 
terminal strip X (S-1). 
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This completes the wiring and soldering on the 
top of the chassis and on the front panel, 
Carefully examine the lugs and wires to be 
sure that all connections are soldered, and that 
there are no short circuits, Only one lug on each 
of the two terminal strips in the SWR bridge 
should remain without a connection, 


Tip the chassis upside down and shake it to 
dislodge any bits of solder, or wire ends, that 
may have fallen into the wiring, Now proceed 
with the Final Wiring on the bottom of the 
chassis, - 
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FINAL WIRING-BOTTOM OF CHASSIS 


Refer to Pictorial 9 (fold-out from Page 25) 
for the following steps, 


Connect the wires coming from grommet C as 
follows: 


(_¥ Brown to lug 2 of terminal strip B (S-2). _ 


() White-brown to lug 5 of switch AC (S-1). 


(\)) Green to lug 3 of double phono socket AE 
(S-1). 


(\§ Black to lug 2 of double phono socket AE 
(S-1). 


Connect the shielded cables that come from 
grommet C as follows: 


() Blue: center lead to lug 4 of terminal strip 
B (S-2). Place 1/2" of sleeving on the 
shield lead, then connect the shield lead 
to lug 3 of terminal strip B (NS). 


(“) Black: center lead to lug 1 (S-2) and shield 
lead to lug 3 (S-2) of terminal strip B. 


(\/) Red: center lead to lug 3 (S-2) and shield 
lead to the lower hole (S-1) in terminal 
strip A, 


(\/) Brown: shield lead to lug 4 (S-1) and center 
lead to lug 3 (S-1) of double phono socket 
AD, 


(4) White: center lead to lug 2 (S-1) and shield 
lead to lug 1 (S-2) of double phono socket 
AD 


(A) Yellow: center lead to lug 6 (S-1) and shield 
Jead to lug 4 (NS) of switch AC, 


(“) Green: center lead to lug 1 (S-1) and shield 
lead to lug 4 (S-3) of switch AC, 


(V) Inspect the wiring around the rear of the 
chassis and be sure the shield leads do not 
touch any ungrounded leads or terminals, 


(A Connect the two wires that come from 
grommet M as follows: black to lug 3 
(S-1) and blue to lug 2 (S-1) of control 
‘BE 
/ ® 


wy) Remove 1/4" of insulation from the hookup 
wire that comes from grommet U, Then 
connect this wire to lug 3 of switch BG (NS), 


(-) Twist together the red wire and black 
wire from the 3-conductor shielded cable, 
Connect the red wire to lug 1 (NS) and the 
black wire to lug 2 (NS) of switch BG, 


(\-y Connect the longer lead from neon pilot 
lamp BH to lug 1 of switch BG (S-2) and the 
shorter lead to lug 1 of terminal strip P 
(NS). 


(-}Connect the hookup wire that comes from 
grommet T2 to lug 1 of control BJ (S-1), 


(V) Twist together the two green leads from 
transformer T1, Connect either green lead 
to lug 2 (S-1) and the other to lug 3 (NS) 
of control BJ. 


(\/) Connect a 3-1/2" hookup wire from lug 3 of 
control BJ (S-2) to lug 2 of terminal strip 
W (NS). 


ee 
(“) Connect a 10 KQ (brown-black-orange) 
resistor from lug 2 of pushbutton switch 

BF (S-1) to the control solder lug (NS), 


Refer to Detail 9A and prepare a combination of 
two 2 ufd tubular capacitors as shown, 


BANDED END 


Detail 9A 


(“) Place a 1" length of sleeving on the lead 
from the banded end of the capacitor com- 
bination, Connect this lead to lug 2 of ter- 
minal strip W (S-2), 


() Connect the lead from the unmarked end of 
the capacitor combination to lug 4 of ter- 
minal strip L (NS), 


eon a neon lamp (#412-34) as shown in 
Pictorial 9, Connect the lead from the 
color dot to lug 4 (NS) and the other lead 
to lug 5 (S-3) of terminal strip L. 


(\) Prepare a .02 yfd disc capacitor and a 680 
KQ (blue-gray-yellow) resistor as shownin 
Detail 9B. 


(\) Connect one lead of the resistor-capacitor 
combination to lug 1 of tube socket V1 
(S-2). Then connect the other lead to lug 7 
of tube socket V2 (S-2). 
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ees 


ry Detail 9B 


SOLDER 


Mester iet a 22 KQ (red-red-orange) 2 watt 
resistor from lug 1 of tube socket V2 (S-1) 
to lug 1 of terminal strip H (NS). Position 
the resistor as shown, 


(“) Place 3/4" of sleeving on the lead from the 
positive (+) end of a 100 pfd electrolytic 
capacitor, Connect this lead to lug 2 of 
terminal strip E (NS). Connect the other 
lead to lug 4 of terminal strip H (S-2). 


(VI Place 1/2" of sleeving on the lead from 
the negative (-) end of a 100 yfd electro- 
lytic capacitor, Connect this lead to lug 2 of 
terminal strip E (S-4), Connect the positive 
(+) lead to lug 1 of terminal strip H (S-3). 


(Connect the slow-blow fuse (#421-40) from 
lug 5 of terminal strip E (S-3) to lug 6 of ter- 
minal strip H (NS), 


(“J Refer to Detail 9C and straighten out lug 6 
of the DPDT relay (#69-34). Mount the 
relay on the bottom of the chassis at K, Use 
4-40 x 3/16" screws and #4 lockwashers, 
Position the relay as shown in Pictorial 9, 


| als #4 LOCKWASHER 

| 4-40x3/16" SCREW 

s 

; Detail 9C 


(\Y Prepare the following lengths of hookup 


wire: 

fet 2% 5! 
1-3/4!" YOM 
by se Apa 
3" 


(f Remove an extra 1/2" of insulation from 
one end of the 4-1/2" hookup wire, Connect 
this end through lug 1 of control BE (S-2) 
to the adjoining control solder lug (S-2), 
Connect the other end of this wire to lug 8 
of relay K (S-1). 


(J Connect a 1-3/4" wire from lug 2 (8-1) 
to lug 10 (NS) of relay K, 


(“Connect a 5" wire from lug 10 of relay K 
(S-2) to lug 6 of tube socket V1 (S-3). 
Position this wire against the chassis along 
terminal strip L, as shown, 


eo Connect a 3" wire from lug 7 of relay K 
(S-1) to lug 4 of tube socket V1 (S-2), 
Position this wire along the chassis be- 
tween the relay and terminal strip J. 


(“) Connect a 5" wire from lug 1 of pushbutton 
switch BF (S-1) to lug 6 of relay K (NS), 


(Place 1"" of sleeving on each lead of a 
10 KQ (brown-black-orange) resistor, Con- 
nect this resistor from lug 9 of relay K (S-1) 
to lug 1 of terminal strip L (S-2), 


aon Connect a 47 KQ (yellow-violet-orange) re- 
sistor from lug 1 of relay K (S-1) to lug 2 
of terminal strip L (S-3). 


GA connect a 1000 2 (brown-black-red) re- 
sistor from lug 3 of relay K (S-1) to lug 4 
of terminal strip L (S-4), 


(eeonnect a 10 KQ (brown-black-orange) re- 
sistor from lug 6 of relay K (S-2) to lug 5 of 
tube socket V1 (S-1). 


(Wicoitect a 4-1/2" wire’to lug 4 (S-1) anda 
5-1/2" wire to lug 3 (S-2) of switch BG, Then 
twist these two wires together for four or 
five turns, Connect the free endof the 4-1/2" 
wire to lug 2 of buzzer D (S-1), Connect the 
free end of the 5-1/2" wire tolug 5 of relay 
K (S-1), 


ts ne iS HHBATHEKIT® 


(~) Separate the two leads of the line cord for 
about 2"', Twist the fine strands of each lead 
together and apply a thin film of solder to 
the ends of the wires, 


(\4 Pass the endofthe line cordthrough hole AH 
and connect one wire to lug 6 of terminal 
strip E (S-2). Connect the other line cord 
wire to lug 6 of terminal strip H (S-2). 

f 5 

(\/) Install the line cord strain relief (#75-24) 

in hole AH, as shown in Detail 9D. 


INSERT THE REAR HALF 
INTO THE HOLE, 


SQUEEZE THE TWO 


PLACE THE LINE CORD 
SEGMENTS TOGETHER. 


IN THE SLOT. 


CHASSIS REAR 


Detail 9D 


6-32x1/8" 
SCREW 


CLOCK INSTALLATION 


Refer to Pictorial 10 and Detail 10A for the 
following steps, 


(4 Carefully unpack the clock movement (#406- 
49), Remove and discard the two 6-32 x 
1/8"' screws and the white mask from the 
front of the clock movement, 


(\) Twist together the fine wire strands at the 
end of each clock motor lead, Then apply a 
thin film of solder to the end of each lead 
to hold the fine wire strands together, 


(“) Screw a 6-32 x 1/2" stud approximately 
1/8"' into each of the two threaded holes 
in the bottom of the clock base, 


(A Place a thick #6 flat washer on each stud, 
then screw a 7/8" threaded spacer onto each 
stud, 


CLOCK 
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(~) Separate the two leads of the line cord for 
about 2'', Twist the fine strands of each lead 
together and apply a thin film of solder to 
the ends of the wires, 


(4 Pass the end of the line cordthrough hole AH 
and connect one wire to lug 6 of terminal 
strip E (S-2). Connect the other line cord 
wire to lug 6 of terminal strip H (S-2). 


Pt 
(\/) Install the line cord strain relief (#75-24) 
in hole AH, as shown in Detail 9D. 


INSERT THE REAR HALF 
INTO THE HOLE. 


SQUEEZE THE TWO 
SEGMENTS TOGETHER. 


PLACE THE LINE CORD 
IN THE SLOT. 


CHASSIS REAR 


Detail 9D 


6-32x1/8" 
SCREW 


CLOCK INSTALLATION 


Refer to Pictorial 10 and Detail 10A for the 
following steps, 


(4 Carefully unpack the clock movement (#406- 
49), Remove and discard the two 6-32 x 
1/8"' screws and the white mask from the 
front of the clock movement, 


(\) Twist together the fine wire strands at the 
end of each clock motor lead, Then apply a 
thin film of solder to the end of each lead 
to hold the fine wire strands together, 


(“) Screw a 6-32 x 1/2" stud approximately 
1/8" into each of the two threaded holes 
in the bottom of the clock base, 


(\4 Place a thick #6 flat washer on each stud, 
then screw a 7/8'' threaded spacer onto each 
stud, 


CLOCK 
MOVEMENT 


eb #6 LOCKWASHER 


& 6-32x1/4" SCREW 
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PICTORIAL 10 


BA Moe the clock on the top of the chassis 
with 6-32 x 1/4" screws and #6 lockwashers 
at N and S, Position the clock dials parallel 
with the front panel, with the seconds dial 
at least 1/16" from the inside of the es- 
cutcheon, before you tighten the screws, 


(TAT 


re 


(\J) Twist together the two leads from the clock 
motor, Pass these leads down through 
grommet U to the bottom of the chassis, 


#412-34 
NEON LAMP 


COLOR DOT 


(Turn the chassis on its side as shown in 
_ Detail 10B, Connect one of the clock motor 
leads to lug 2 of switch BG (S-2) and the 
other lead to lug 1 of terminal strip P (S-3). 


This completes the wiring and soldering in your 
kit, Carefully examine the connections on the 
bottom of the chassis to be sure of good solder } / ‘ ane 
joints, and to see that no short circuits exist Detail 10B dK - 

between wires or connections, Shake the chassis 

to dislodge any bits of solder or wire ends that 

may have dropped into the wiring during as- 

sembly, 


PICTORIAL 9 
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KNOB AND TUBE INSTALLATION 


Refer to Pictorial 11 for the following steps, 


NOTE: In the following steps, use the #8 allen 
wrench to tighten the setscrews in the skirted 
knobs, 


(Y) 


Cy 


(4 


( V ) 


Start an 8-32 x 1/4" setscrew into the 
threaded hole of each of the five skirted 
knobs, 


Install skirted knobs on the shafts of the 
FWD/REV and MODE switches so their 
pointers are at the left-hand mark on the 
panel, 


Check to be sure each knob will indicate 
both positions when turned, If either knob 
will not indicate correctly; turn it to the 
counterclockwise position and loosen the 
setscrew, Then set the pointer to the 
left-hand mark on the panel, and retighten 
the setscrew. 


In a similar manner, install the small 
black knob on the shaft of the TIMER switch, 
Use a small screwdriver to tighten the 
setscrew, 


Turn the shafts of all remaining front 
panel controls to the full counterclock- 
wise position, 


(Wy 


@ 
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Install a skirted knob with the pointer at 


the 7 o'clock position, or to the full coun- 
terclockwise mark on the front panel, on 
each of the remaining shafts, (SENSITIVITY, 
TRANS, RCVR). 


Install the 6EW6 tube in tube socket V1, 


() Install the OA2 tube in tube socket V2, 


(Ha) 


(\) 


Refer to Detail 11A and install the SWR 
bridge cover on the SWR bridge subassem- 
bly. Use #6 x 3/8" sheet metal screws, 


Carefully peel away the backing paper from 
the blue and white identification label, Then 
press the label onto the rear of the SWR 
bridge assembly, Be sure to refer to the 
numbers on this label in any communica- 
tions you have with the Heath Company 
about this kit, 


#6x3/8" 
SHEET METAL 


SWR BRIDGE COVER SCREW 


Detail 11A 
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KNOB AND TUBE INSTALLATION 
Refer to Pictorial 11 for the following steps, 


NOTE: In the following steps, use the #8 allen 
wrench to tighten the setscrews in the skirted 
knobs, 


WG fei an 8-32 x 1/4" setscrew into the 
threaded hole of each of the five skirted 
knobs, 


(install skirted knobs on the shafts of the 
FWD/REV and MODE switches so their 
pointers are at the left-hand mark on the 
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(A Install a skirted knob with the pointer at 
the 7 o'clock position, or to the full coun- 
terclockwise mark on the front panel, on 
each of the remaining shafts, (SENSITIVITY, 
TRANS, RCVR). 


(“) Install the 6EW6 tube in tube socket V1. 
: vd 
(”) Install the OA2 tube in tube socket V2, 
(\J Refer to Detail 11A and install the SWR 
bridge cover on the SWR bridge subassem- 


bly. Use #6 x 3/8" sheet metal screws, 


(\f Carefully peel away the backing paperfrom 
the blue and white identification label, Then 


press the label onto the rear of the SWR 
bridge assembly, Be sure to refer to the 
numbers on this label in any communica- 
tions you have with the Heath Company 


il 
ak ane 
METER 
ae (\)) Check to be sure each knob will indicate 
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RESET OFF AURAL ON 


ff both positions when turned, If either knob 
will not indicate correctly; turn it to the 
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counterclockwise position and loosen the 
setscrew, Then set the pointer to the 


about this kit, 
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left-hand mark on the panel, and retighten SUR ERIDCECOVER deste 2 


the setscrew, ae \ 
Ges \naaeal — said) 
FIGURE 1 WA In a similar manner, install the small 
rararael 


black knob on the shaft of the TIMER switch, 
Use a small screwdriver to tighten the 
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INITIAL TEST 


Before you connect the line cord to the AC 
outlet, be sure all front panel controls and 
Switches are in their full counterclockwise 
position, Refer to Figure 1 (fold-out from Page 
26). Should the desired results not be obtained 
in any of the following tests, unplug the line 
cord at once and refer to the In Case Of 


Difficulty section on Page 37, 


NOTE: This Manual uses the new IEEE (Insti- 
tue of Electrical and Electronic Engineers) 
and international standard term "hertz" as the 
basic unit of frequency, The terms are used as 
follows: 


Hz (hertz) = cps (cycles per second), 
kHz (kilohertz) = ke (kilocycles per second), 
MHz (megahertz) = mc (megacycles per second), 


(\) Connect the line cord to a 120 V AC 60 
Hz outlet, The clock should run, but the 
tubes and the ON pilot lamp should not 
light, 


(“) Turn the TIMER switch to VISUAL. The 
ON pilot lamp should light and begin to 
warm up, 


(\) After about 30 seconds, press the RESET 
button, The IDENTIFY window should light, 


(_)Turn the TIMER switch to AURAL andpress 
the RESET button, Now the buzzer should 
sound andthe IDENTIFY window should light, 


(LY Set both TIMER ADJUST controls to the 
center of their rotation, These controls 
are located on the rear of the-chassis, 


(\A4 Momentarily press and release the RESET 
button and note the time, After approxi- 
mately ten minutes, the buzzer should sound 
and the IDENTIFY window should light for 
one second, 


This completes the Initial Tests of the timer 
circuits, The reflected power and SWR meter, 
and the phone patch sections of the Console 
will be tested in actual operation, If you wish 
to test these sections with your station equip- 
ment before you install the Console in its cabi- 
net, turn to the Installation and Operation sec- 
tion on Page 30, Then, return to the Final 
Assembly instructions, 
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FINAL ASSEMBLY 
Refer to Pictorial 12 for the following steps, ( ) Fasten the Console in the cabinet with the 
foot mounting screws and appropriate feet 

Two sizes of plastic feet and four rubber feet (and washers if used), Use 6-32 x 3/4" 
are supplied so the Console can be set level, or screws and #6 flat washers with the rubber 
tilted upward or downward, Pictorial 12 shows feet, and 6-32 x 3/4" screws with the short 
the feet and hardware used for a typical in- plastic feet, Use 6-32 x 1-1/2" screws 
stallation, and provides a tilt to match other with the long plastic feet, 
Heathkit SB series equipment, 
( ) Choose the type of feet needed to support Save the two extra screws and any feet or wash- 

the Console at the angle you prefer, ers not used, You may want to change the tilt of 


your Console later, 


( ) Slide the Console into the cabinet, 


LONG PLASTIC FOOT 
C3 RUBBER FOOT 
@ #6 FLAT WASHER 


H 6-32x1-1/2" 
d SCREW 


PICTORIAL 12 
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INSTALLATION AND OPERATION 


The digital electric clock, the ten-minute timer, 
the SWR meter, and the phone patch, are inde- 
pendent sections within the Station Console, The 
installation and operation of each of these sec- 
tions will be presented separately, Figure 1 
(fold-out from Page 26) shows the location of 
front panel controls and switches, Figure 2 shows 
the connectors, jacks, controls, and switch lo- 
cated on the rear of the chassis, 


DIGITAL ELECTRIC CLOCK 


Installation 


No special installation of the clock is required, 
Since it runs whenever the line cord is con- 
nected to a 120 volt 60 Hz AC power line, 


Operation 


To set the clock, rotate the numbered minute 
and hour drums until the correct time appears 
in the window of the escutcheon, Do not move 
the drums when the seconds indicator is near 60, 
If you desire to set the seconds drum to an 
accurate time standard (National Bureau of 
Standards station WWV, for example), disconnect 
the line cord from the AC power line and wait 
for the time standard seconds to match the 
seconds indicated on the clock, Then plug in the 
line cord and set the minute and hour drums as 
before, 


TEN-MINUTE TIMER 


Installation 


Connect the line cord to a 120 volt 60 Hz AC 
power line, The ten-minute timer requires 
no other installation, 


Operation 


Turn the TIMER switch to either VISUAL or 
AURAL, The neon pilot lamp will indicate that 
the timer is on, Press the RESET button, 
After a time interval of approximately ten 
minutes, slowly turn the Coarse control until 
the IDENTIFY window in the escutcheon lights, 
The IDENTIFY window will light and the buzzer 
will sound when the TIMER switch is in the 
AURAL position, 


NOTE: The timer measures an interval that 
begins when the RESET button is pressed, or 
when the TIMER switch is turned from Off to 
either VISUAL or AURAL, To increase the tim- 
ing interval, turn the TIMER ADJUST controls 
clockwise, To decrease the interval, turn the 
controls counterclockwise, The Coarse control 
permits you to adjust the time interval to 
within a minute, and the Fine control allows 
adjustment to within seconds of the desired 
interval, 


The timed interval repeats automatically after 
the IDENTIFY window lights or the buzzer 
sounds, The time interval will restart at any 
time during the cycle if the RESET button is 
pressed, 


When the timer is used with an amateur station, 
it is a good practice to press the RESET button 
at the beginning of a transmission, The IDEN- 
TIFY light or the buzzer will remind the oper- 
ator to give his station identification, or call 
letters, every ten minutes, 


The TIMER switch can be left in the OFF posi- 
tion when the timer is not in use, since the ten- 
minute timer has no effect on the SWR meter or 
phone patch sections of the Console, 


SWR METER 


Installation 


The SWR meter section of the Console connects 
between the transmitter output and the antenna 
transmission line with standard coaxial con- 
nectors, The meter can be used with either 50-52 
Q or 70-75 2 transmission lines, depending on 
the values of resistors Rl and R2 that were in- 
stalled in the SWR bridge during assembly, The 
meter will not perform properly in transmission 
lines of other impedance, or with lines that are 
used as tuned feeders, No AC power is needed to 
operate the SWR meter, 


( ) Cut the coaxial transmission line at aplace 
that will allow the Console to set at a con- 
venient location, Install male coaxial con- 
nectors on the cable ends, 


HEATHKIT® 


( ) Connect the transmitter output cable to the 
RF Input connector and connect the antenna 
cable to the RF Output connector on the 
rear of the Console, See Figure 2, 


NOTE: If an antenna tuner is used, connect the 
SWR meter between the transmitter and the an- 
tenna tuner with coaxial cable of proper imped- 
ance, Then the tuner can be adjusted for maxi- 
mum output and minimum standing wave ratio, 


Operation 


Before you apply power to the transmitter, turn 
the MODE switch to SWR METER, the SWR 
METER switch to FWD, and the SENSITIVITY 
control to MIN, 


1, Turn on the transmitter and tune it, Dis- 
regard any SWR Meter readings during 
transmitter tuning, 


2, After the transmitter is tuned, and with 
power still applied, set the SENSITIVITY 
control for a midscale reading on the SWR 
meter, 


NOTE: You may wish, at this time, to"touch up" 
the tuning of the transmitter, If this ''touch up" 
increases your output, as shown by an increase 
in the SWR meter reading, you will have obtained 
a closer match between the transmitter and the 
transmission line, 


3, Set the SENSITIVITY control to give a full- 
scale (SET) meter reading, 


4, Turn the SWR METER switch to REV, The 
standing wave ratio (SWR) can now be read 
directly on the meter, 


NOTE: The SWR meter can be switched between 
FWD and REV during transmission and no 
switching transient will result, since the switch 
is connected in a low-power bridge circuit, 
The SWR meter may be left connected in the 
transmission line at all times for continuous 
monitoring purposes, 
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Normal Operating Characteristics 


The minimum transmitter output power that 
is needed to operate the SWR meter varies 
with frequency, 70 watts are needed for full- 
scale deflection on 75 meters with the SWR 
METER switch in the FWD position, while 
only 2 or 3 watts are required for full-scale 
deflection on 6 meters, At low power levels 
where full-scale deflection cannot be obtained, 
the reflected power indicated with the switch 
in the REV position will be approximately pro- 
portional to the ratio between the actual and 
full-scale FWD meter readings, For example, 
if the transmitter output power will only drive 
the meter to 70% of full scale, then the SWR 
that you read on the meter in the REV position 
will only be 70% of the actual SWR in your 
transmission line, 


As the transmitter is voice modulated, the 
meter will deflect downward slightly. This 
will occur when the SWR METER switch is in 
the FWD position; it should not be confused 
with downward modulation, This effect is gen- 
erally due to a nonlinear relationship between 
the voltage and current in the final ampli- 
fier of the transmitter, and should not alarm 
the operator since it is entirely normal with 
high level modulation, 


Control carrier modulation will "kick" the meter 
indication upward on peaks, SSBand DSB signals 
will give a bouncing indication when trans- 
mitting, so no SWR measurement can be made, 
Therefore, use a single-tone or CW carrier 
with sideband transmitters when taking read- 
ings, When operating SSB, any meter indication 
with no modulation indicates spurious or para- 
sitic emission, or poor carrier suppression, 


Physical Placement and Losses 


The meter readings may vary if the SWR meter 
is placed at different locations in the trans- 
mission line, or if the length of the trans- 
mission line is changed, For this reason, assume 
that the highest SWR readifig is most correct, 
Keep in mind that the closer the SWR ap- 
proaches 1:1; the more accurate the SWR 
meter becomes, 
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Misleading meter readings may be obtained 
with long transmission lines, since the losses 
in the cable tend to "smooth out" the standing 
waves, This condition may give you a much 
better indication at the transmitter than act- 
ually exists at the antenna, Therefore, if you 
are uSing a transmission line long enough to have 
appreciable losses, locate the SWR meter near 
the antenna, especially when adjusting beams or 
tuning traps, Youcan better understand the extent 
of this effect when you realize that a line with a 
3 db loss will show a SWR of 3 when it is 
terminated in a dead short, A line with a loss 
of over 10 db will show a SWR of practically 
1:1, on this or any other SWR meter, regard- 
less of what load or termination is connected 
at the far end, 


The power losses in these cases occur in the 
cable, but the SWR meter reading will not 
indicate that anything is wrong, When in doubt, 
make measurements at the antenna and at the 
transmitter, so future changes in the readings 
will be meaningful, The values of cable losses 


NORMAL A’ UATION OF 
sol— COAXIAL CABLE 


at various frequencies can be obtained from 
Figure 3, These losses become worse as time 
and moisture affect the cable, 


With a high SWR, the transmission line losses 
may become so great that the radiated power is 
appreciably reduced; with high-power trans- 
mitters, the cable ratings may be exceeded, 
Figure 4 shows the effect of increasing cable 
losses caused by various values of SWR, When 
these losses occur, the RF power is turned into 
heat in the cable instead of being radiated from 
the antenna, 


To figure the total losses in a given length of 
coaxial cable, determine the db loss per foot 
of the cable from Figure 3, This is done by 
finding your operating frequency on the bottom 
line of the chart, and moving up to find the type 
of cable used, By looking at this same level on 
the left-hand side of the chart, youcan read the db 
loss per 100 feet of the cable at that frequency. 
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Now determine the additional loss caused bythe 
SWR from Figure 4 as follows: Use the amount 
of loss determined from Figure 3 and find this 
value on the bottom line of Figure 4, Now move 
up the graph until you come to the SWR of your 
antenna system, Move over to the left-hand side 
of the graph and determine the amount of loss 
caused by the SWR, To obtain the total loss of 
your system, add the value from Figure 3 to the 
value from Figure 4, 


Loading 


The load presented to the transmitter output 
circuit may create conditions that make it 
touchy or impossible to load the transmitter, 
With a low SWR, the load that the transmitter 
"sees'' is practically pure resistive, However, 
at a high SWR, the apparent load may change 
from a very low to a very high resistance, 
accompanied by either capacitive or inductive 
reactance, These resistance and reactance val- 
ues change when the transmission line length 
or frequency is changed, 


Remember when you are using 50-52 2 or 
70-75 9 unbalanced feed lines, that the SWR 
cannot be changed by changing the transmission 
line length, However, the loading to the trans- 
mitter may be changed considerably, thus mak- 
ing it appear that "pruning" the cable length 
offers improvement, when it actually does not 
affect the SWR, 


The SWR can only be changed by changing the 
load or termination at the end of the cable, 
If the transmission line length is changed, for 
example, with 50 2 cable and a SWR of 3, 
the apparent load to the transmitter may vary 
from 16-2/3 Q to 1502 resistive, with reactance 
varying from 66-2/3 2 capacitive, to zero, to 
66-2/3 Q inductive, If the transmitter output 
tuning adjustments will not accomodate this 
impedance range, the transmitter will be diffi- 
cult to load until the load is properly matched 
to the line, When the load is matched, the SWR 
will be lower, 
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PREPARE EACH END OF THE CABLE AS SHOWN BELOW. 


(eh: 
ae 


TAKING CARE NOT TO CUT THE OUTER SHIELD OF VERY 
THIN WIRES, REMOVE THE OUTER INSULATION. 


TWIST THE SHIELD WIRES INTO ONE STRAND. REMOVE 
THE INNER INSULATION. THEN APPLY A SMALL 
AMOUNT OF SOLDER TO THE END OF THE INNER LEAD 


AND THE SHIELD. 
SOLDER 
fi 5 es 
SA 
oO 4 


> INSERT THE INNER LEAD THROUGH 
YTHE PLUG AND WRAP THE SHIELD 
AROUND THE PLUG. 


APPLY HEAT TO THE TIP OF THE 
PIN ONLY LONG ENOUGH FOR 
THE SOLDER TO BE DRAWN UP 
INTO THE PIN BY CAPILLARY 
ACTION. 


SOLDER THE SHIELD 
ONTO THE PLUG, 


CUT OFF EXCESS WIRE 5 
FROM THE TIP OF THE PIN. 


Figure 7 
PHONE PATCH 

Installation 

HEATH SB SERIES OF EQUIPMENT 


To illustrate installation of the Phone Patch a 
transceiver, a receiver-transmitter combina- 
tion, and a speaker have been selected from the 
Heath SB series of amateur equipment, Use 
the shielded audio cable and the phono plugs 
Supplied to interconnect the equipment as shown 
in Figure 5 (fold-out from Page 26) and Figure 6 
(fold-out from Page 35), Refer to Figure 7 for 
the installation of phono plugs, 


(It not previously done, install a phono plug 
on the end of the lead from your station 
speaker, Connect this plug to the SPKR 
socket on the near of the Console, 


(4 Connect the SPKR terminal of the trans- 
mitter (may be marked "8 2" on trans- 
ceivers) to the RCVR terminal on the back 
of the Console, Use the shielded cable 
provided, The shield wires will make the 
essential ground connection between the 


ieces of equipment, 
fein the HI-Z phone patch output to the 


PHONE PATCH input of your transmitting 
equipment, Use shielded cable, 


CAUTION: To prevent the telephone ringing 
voltage from damaging the VU meter, be sure 
the ON-OFF switch is turned to OFF before 
you connect any leads to the telephone line, 


wa Connect one of the two LINE terminals on 
the back of the Console to the red wire on 
the telephone terminal block, and the other 
LINE terminal to the green wire on the 
terminal block, Polarity is not important, 
Disregard the yellow wire on the terminal 
block, 


EQUIPMENT OTHER THAN HEATH 


Connections to other makes of equipment will 
vary in details, but the same basic principles 
will apply. Some notes and suggestions follow: 


1. Use shielded wire for all audio intercon- 
necting lines as an aid in the suppression 
of RF feedback, It is usually unnecessary 
to use shielded wire between the telephone 
terminal block and the Phone Patch, 


2. If not already provided, arrangements 
should be made to mute your receiver and 
to open the SPKR lead when transmitting, 
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3. 


If you want to use voice control but no 
anti-vox output is provided on your re- 
ceiver, use shielded wire to connect the 
Anti-Vox transmitter input to the SPKR 
and GND terminals on the back of the Phone 
Patch, 


Usually the HI-Z Phone Patch output will 
be associated with transmitter grid input 
circuits and the 600 & connection with 
cathode input circuits, Try both for suit- 
ability, Figure 8 shows some suggested 


_microphone and Phone Patch output con- 


nections to the first audio stage of your 
transmitter, 


If one of the terminals of your speaker is 
connected to the metal speaker frame, oris 
grounded in some other manner, connect 
this terminal to the GND connection on the 
Phone Patch, andthe other speaker terminal 
to the SPKR connection, If neither speaker 
terminal is grounded, polarity is unim- 
portant, 
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IF NECESSARY 
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MICROPHONE 
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BIAS 
SUPPLY 


Figure 8 


6, Make sure that shield wires are properly 
grounded at both ends to the equipment 
which they connect and that, if necessary, 
a separate ground wire interconnects all 
equipment, 


( ) Readjust the Vox and Anti-Vox controls 
on your transmitting equipment after con- 
necting the Phone Patch, 


Null Adjustment 


NOTE: Null adjustment is required only when 
the phone patch is to be used with voice-control 
operation, If only manual operation is to be 
used, omit the following steps and proceed 
to the Operation instructions, 


CAUTION: Never try to make the null adjust- 
ment without actually placing a phone call, The 
impedance of a dead line, obtained when dial- 
ing only one digit, is different from the line 
impedance when a completed call is made, 


a UNBIASED MICROPHONE AMPLIFIER 
HIGH IMPEDANCE CONNECTION TO 
PHONE PATCH 


UNBIASED MICROPHONE AMPLIFIER 
6002 IMPEDANCE CONNECTION TO 
PHONE PATCH 


BIASED MICROPHONE AMPLIFIER HIGH 
IMPEDANCE CONNECTION TO PHONE 
PATCH 2 


| 


SS 
YEL 


$B-630 STATION CONSOLE 


RAO) fourrur 
HEX YL INES =I wz RCVR ee + 
fe7i.nf™ shat Qe, 


lm * & | Aw mes 


TELEPHONE 
JUNCTION 
BOX 


$B-101 TRANSCEIVER 


SPEAKER 
PATCH 


OL SLES LD 


NOTE: 

VOX AND ANTI-VOX ADJUSTMENTS 
ARE INTERIOR ON THE SB-100 AND 
$B-110 TRANSCEIVERS 


FIGURE 6 


So 


SPEAKER 


Gg heatTHxit 


Page 37 


IN CASE OF DIFFICULTY 


Since the SB-630 Station Console consists of 
several independent circuits, a difficulty that 
might occur in one circuit would not necessarily 
affect other functions of the Console, 


The following General information can be ap- 
plied to the circuits, or sections, that do not 
function properly, without checking those cir- 
cuits that appear to be normal, 


1, 


Recheck the wiring in the faulty section, 


Have a friend check your work, Someone 
who is not familiar with the unit may 
notice something that is overlooked by 
the builder, 


About 90% of the kits that are returned for 
repair do not function properly due to poor 
connections and soldering, Therefore, many 
troubles can be eliminated by reheating all 
connections to make sure that they are sol- 
dered as described in the Soldering section 
of the Kit Builders Guide, 


Check the values of the parts, Be sure that 
the proper parts have been wired into each 
circuit, as shown in the pictorial diagrams 
and as called out in the wiring instructions, 


4, 


Check for bits of solder, wire ends or other 
foreign matter which may be lodged in the 
wiring, 


If your difficulty is in the ten-minute timer 
circuit, make the following additional checks, 


De 


Check to be sure that the tubes are in their 
proper locations, Make sure that tube V1 
(6EW6) lights up properly, 


Check the tubes with a tube tester, or by 
substitution of tubes of the same types that 
are known to be good, 


If, after careful checks, the trouble is still 
not located and a voltmeter is available, 
check voltage readings against those shown 
on the Schematic Diagram, Note: All voltage 
readings were taken with an 11 megohm 
input vacuum tube voltmeter, Voltages may 
vary aS much as 10%. 


Refer to the Kit Builders Guide for service and 


warranty information, 


a 
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(\) Set the Console controls and switches as 
follows: 


NULL-MON switch - NULL, 

NULL ADJUST control - Full counter- 
clockwise, 

TRANS GAIN control - Full counterclock- 
wise, 

RCVR GAIN control - 2/3 clockwise, 

MODE switch - SWR METER, 


we Tune in a strong heterodyne note of about 
800 cps on the receiver, This can be done 
by beating a crystal calibrator against the 
receiver BFO, 


(\Ycall a friend on the phone, Someone ona 
different line is best, Explain that there 
will be a strong tone in the telephone re- 
ceiver, that he should keep the phone away 
from his ear, and that he can hang up when 
the tone stops, 


KS AGSHE your telephone handset off the hook, 
and turn the MODE switch to PHONE 
PATCH, 


AO AGeTe the receiver AF gain control until 
the VU meter on the Console indicates 
ero VU, 


(¥) Adjust the NULL ADJUST control for a 
minimum VU meter indication, -20 or less, 
This dip should occur with about one-half 
rotation of the NULL ADJUST control, 


rd 


( Turn the MODE switch to SWR METER 
and hang up the telephone handset, 


( Place the NULL-MON switch in the MON 
position, 


This completes the Null Adjustment of the 
phone patch, Z 


Operation 


The phone patch can be left connected at all 
times, When the MODE switch is in the SWR 
METER position, the phone patch is isolated 
from the telephone line, Use the phone patch in 
the following manner, 


1, Be sure the MODE switch is turned to 
SWR METER; then dial the desired phone 
number, 


2, When the called party answers, explain the 
procedure for speaking over a phone patch, 
Then turn the MODE switch to PHONE 
PATCH? 


NOTE: When the NULL-MON switch is in the 
MON position, the VU meter indicates the 
listening level on the telephone lines, The 
telephone industry permits peaks up tozero VU. 
In testing the phone patch we have found that 
this level was much in excess of a comfortable 
listening level, The exact level will have to be 
determined by experimentation; however -10 VU 
seems to be satisfactory in most cases, NEVER 
PERMIT THE LEVEL TO EXCEED ZERO 
VU, AS IT MAY CAUSE CROSSTALK BETWEEN 
TELEPHONE CHANNELS, 


3. Adjust the TRANS GAIN control to provide 
the desired modulation level, and adjust the 
RCVR GAIN to provide the desired listening 
level, It is not necessary to change the AF 
gain controls on the Receiver and Trans- 
mitter, 


4, It is not necessary to switch the phone 
patch when changing from transmit to 
receive, The operator can use the tele- 
phone handset for a microphone and head- 
set, When the phone patch call is com- 
pleted, always turn the MODE switch to 
SWR METER, 
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IN CASE OF DIFFICULTY 


Since the SB-630 Station Console consists of 
several independent circuits, a difficulty that 
might occur in one circuit would not necessarily 
affect other functions of the Console, 


The following General information can be ap- 
plied to the circuits, or sections, that do not 
function properly, without checking those cir- 
cuits that appear to be normal, 


1, Recheck the wiring in the faulty section, 
Have a friend check your work, Someone 
who is not familiar with the unit may 
notice something that is overlooked by 
the builder, 


2. About 90% of the kits that are returned for 
repair do not function properly due to poor 
connections and soldering, Therefore, many 
troubles can be eliminated by reheating all 
connections to make sure that they are sol- 
dered as described in the Soldering section 
of the Kit Builders Guide, 


3. Check the values of the parts, Be sure that 
the proper parts have been wired into each 
circuit, as shown in the pictorial diagrams 
and as called out in the wiring instructions, 


4, Check for bits of solder, wire ends or other 
foreign matter which may be lodged in the 
wiring, 


If your difficulty is in the ten-minute timer 
circuit, make the following additional checks, 


5. Check to be sure that the tubes are in their 
proper locations, Make sure that tube V1 
(6EW6) lights up properly, 


6. Check the tubes with a tube tester, or by 
substitution of tubes of the same types that 
are known to be good, 


7. If, after careful checks, the trouble is still 
not located and a voltmeter is available, 
check voltage readings against those shown 
on the Schematic Diagram, Note: All voltage 
readings were taken with an 11 megohm 
input vacuum tube voltmeter, Voltages may 
vary as much as 10%. 


Refer to the Kit Builders Guide for service and 
warranty information, 
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Troubleshooting Chart 


This Chart is divided into the following four 
parts; Clock Circuit, Timer Circuit, SWR Meter 
Circuit, and phone patch circuit, 


CLOCK CIRCUIT 


DIFFICULTY POSSIBLE CAUSE 


Clock does not run, Line cord not connected, 
Fuse blown, 
Seconds dial drum rubbing against escut- 


cheon window, 
Faulty wiring of clock leads to AC power 
circuit, 


TIMER CIRCUIT 


Tube V1 (6E W6) filament Timer switch in OFF position. 

not lit, Filament burned out, 
Tubes V1 and V2 in wrong sockets, 
Faulty wiring of filament circuit, 


No Identify light when #47 pilot lamps burned out, 

Reset button is Faulty wiring of pilot lamps or 
pressed; buzzer sounds switch circuits, 

when Timer switch is in Faulty Timer switch, 

Aural position, 


Buzzer does not sound Faulty wiring of buzzer or Timer switch 
when Reset button is pressed circuits, 

if Timer switch is in Aural Faulty Timer switch, 

position, 


Neither buzzer nor Identify Timer switch in Off position, 
lights operate when Reset Dirty or faulty relay contacts 5 and 7, 
button is pressed, Faulty Reset pushbutton switch, 

Open 33 KQ resistor R29, 

Faulty Timer switch or its wiring, 


Identify lights and/or Tube V1 (6EW6) shorted, 
buzzer comes on when Neon lamp NE2 shorted, 
TIMER switch turned Faulty circuit wiring, 
from Off position, 


GegHearexir ieee 
ania eae POSSIBLE CAUSE 


Identify light or buzzer Tube V1 (6EW6) weak or dead, 

does not signal ten Zeus Gapacitors C21)/C22.5C23..0r,C24 faulty, 

minute interval, 3. Resistors R22, R24, R25, R26, or R37 
open, 

4, Faulty diodes D5 or D6, 

5. Dirty or faulty relay contacts, 


NOTE: Voltage checks inthe electronic circuits, 
when compared with the voltages shown on the 
Schematic, may help you locate difficulties in 
the ten-minute timer, 


SWR METER CIRCUIT 


No meter reading Mode switch in Phone Patch position, 
when transmitting, Diode D1 or D2 open, 
Jumper wire still connected across meter 
terminals, 


Meter deflects backward 1. Diode Di or D2 installed backward, 
when transmitting, 2. Meter wires reversed, 


- SWR Meter switch in REV position, 
.- sensitivity control incorrectly set, 


Low meter reading 1 
2 
3. Insufficient transmitter power, 
4 
5 


when transmitting, 


- Resistor Rl or R2 open or wrong value, 
- Capacitor C1 or C2 faulty, 


PHONE PATCH CIRCUIT 


DIFFICULTY POSSIBLE CAUSE 


1, RCVR gain control improperly adjusted, 
2. Null-Mon switch in Null position, 

3. Diode D3 faulty, 
+ 
5 


No meter reading when 
receiving, 


. Resistor R4 open, 
RCVR and SPKR plugs transposed, 


1, Null-Mon switch in Null position, 
. TRANS gain control improperly adjusted, 
Wrong output impedance used, 


Deep null not 1, Phone dialing not completed, 
obtained, 2. Null Adjust control improperly set. 


No transfer of audio 1. Mode switch in SWR Meter position, 
between telephone lines 2. RCVR and TRANS gain controls improp- 


and station equipment, erly adjusted, 
3. Resistor R6, R7, R9, or R11 open, 


4, Transformers T1 and T2 incorrectly wired, 


Poor transmitter 
gain, 
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SPECIFICATIONS 


4-drum, 24-hour, digital readout, 
1 rpm at "seconds" drum; gear driven, 


120 VAC, 60 Hz, 3.7 watts, (Internally connected 
to Console AC line cord,) 


Adjustable to 10 minutes, 


Less than ,2 percent change per hour in normal 
ambient temperature, 


Instant reset with front panel pushbutton, 


Visual or both visual and aural; switch selected 
from front panel, with Off position, 


Resistance-capacitance network, Neon-dis- 
charge, vacuum tube relay control, 


6E W6 Relay control, 
OA2 Voltage regulator, 


Transformer operated, voltage regulated, fused, 


120 VAC 60 Hz, 15 watts, 


Indicates percentage of forward and reflected 
power, and voltage standing wave ratio (SWR). 


2 kilowatts P.E.P. 
50-52 2 or 70-75 Q, 


160 through 6 meters, 


Telephone hybrid circuit, Allows voice control 
or manual operation, Single switch places unit 
in full operation, 

Approximately 600 Q, 


At least 30 db isolation between transmit and 
receive circuits, 


Effective match from 3 to 16 Q, 


600 2 or high impedance output, 
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100 Microampere movement, VU readings for 
phone patch monitoring and null ‘epth indication, 
Relative power and standing wave ratio readings 
for SWR meter, 


Mode: SWR Meter, Phone Patch, 
Timer: Off, Visual, Audio, 
Reset: Pushbutton, 

SWR Meter: Forward, Reverse. 
SWR Meter: Sensitivity, 

Phone Patch: Transmitter gain, 
Phone Patch: Receiver gain, 


Timer Adjust, 
Null Adjust, 
Null - Monitor switch, 


6-5/8" high x 10"' wide x 11-1/8"' deep (including 
knobs), 


7-1/2 lbs, 


0 0 <u Ts 


The Heath Company reserves the right to discon- 
tinue instruments and tochange specifications at 
any time without incurring any obligation to 


incorporate new features in instruments pre- 
viously sold, 


CIRCUIT DESCRIPTION 


Refer to the Schematic Diagram (fold-out from 
Page 43) while youread this Circuit Description, 


The Station Console contains the following inde- 
pendent circuits, which will be described sep- 
arately: the Clock and Timer Circuit, the SWR 
Meter Circuit, and the Phone Patch Circuit, A 
review of the Installation And Operation section 
of this Manual will also help you understand the 
function of the circuits, 


CLOCK AND TIMER CIRCUIT 


The digital readout clock motor is connected to 
the AC power line through a 3/16 ampere slow- 
blow fuse, The clock runs continuously when the 
line cord is connected toa source of 120 V 60 Hz 
alternating current, 


The timer circuit begins to operate when the 
Timer switch is turned from Off to either 
Visual or Aural, The neon pilot lamp indicates 
when the timer is on, 


Power for the timer circuit is obtained from 
transformer T3, through the voltage doubling 
and filtering network of diodes D4 and D5 and 
capacitors C26 and C27, Transformer T3 also 
supplies 6,3 volts AC for the filament of tube 
Vi, for signal buzzer L3, and for the #47 pilot 
lamps, 


~ 


Tube V2 is a voltage regulator which keeps the 
DC supply voltage at a constant level, and re- 
sistor R38 is the limiting resistor for the regu- 
lator tube, 
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Resistors R24, R25, and R26 and capacitors 
C23 and C24 form an RC network with a very 
slow charging rate, The capacitors charge slow- 
ly through the resistors until the potential across 
the neon discharge lamp is sufficient to cause 
the lamp to conduct, When the lamp conducts, a 
positive pulse is sent through capacitor C22 
to the grid of V1, The potential across the neon 
discharge lamp is governed by the setting of 
the Timer Adjust controls, which are in the 
voltage divider circuit of R34, R35, R36, and 
R37, and series resistor R33, 


The positive pulse that is applied to the grid of V1 
causes the tube to conduct and pass current 
through resistor R31 and the coil of the relay, 
With the relay coil energized, contacts 5 and 7 
close to apply 6.3 VAC to the #47 pilot lamps 
(and to buzzer L3), 


When relay contacts 1 and 9 close, capacitor 
C25 discharges through resistors R32 and R27 
to hold the grid positive (and hold the relay 
closed) for approximately one second, The 
values of resistors R27 and R32, in series with 
capacitor C25, determine the length of time re- 
quired for C25 to discharge, Thus, a higher 
resistance for R27 would increase the time that 
the relay would remain closed and the identify 
window lit. Contacts 2 and 9 of the relay had 
caused capacitor C25 to charge from the power 
supply before the relay closed, 


While the relay coil is energized, contacts 3 
and 8 close to discharge capacitors C23 and 
C24 through resistor R28; then the timing 
cycle begins again, 


When the Reset button is pressed, current flows 
from the power supply, through the relay coil, 
the Reset button contacts, and resistor R29 to 
ground, This energizes the relay coil to close 
the relay contacts and restarts the timing cycle, 


SWR METER CIRCUIT 


The SWR Meter circuit is based upon the circuit 
of a device developed at the U.S, Naval Re- 
search Laboratory, Washington, D.C., and de- 
scribed in N.R.L. report No. 3538, titled "A 
Reflectometer for H-F Band," Simplified ver- 
sions have also been described in various ama- 
teur radio publications, 


The SWR meter consists of a short section of 
transmission line to which two small linear 
inductors are coupled, both inductively and ca- 


° 
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pacitively, The radio frequency current flowing 
in each inductor and its load resistor is recti- 
fied by a germanium diode and filtered by a 
ceramic capacitor, Because Ll is terminated 
at the output and L2 is terminated at the input, 
the rectified current in L1 indicates forward 
relative power, while the rectified current in L2 
indicates reverse relative power, The SWR 
Meter switch selects the direct current output 
of either diode andapplies it to a variable -sensi- 
tivity metering circuit, consisting of a linear po- 
tentiometer and a microammeter, 


The Mode switch connects the meter to the output 
of the sensitivity control in the SWR Meter posi- 
tion, and the meter indicates reflected power, or 
SWR, In the other position, the Mode switch is 
connected to the Phone Patch circuit which will 
be described next, 


PHONE PATCH CIRCUIT 


The phone patch circuit is based on the use 
of special hybrid transformer T1, The hybrid 
transformer with proper adjustment of the Null- 
Adjust control, will provide a high degree of iso- 
lation between the receiving and transmitting 
circuits, This feature is required for stable 
voice-control operation, 


The operation of a hybrid transformer is shown 
in Figures 9 and 10, Refer to the Schematic 
Diagram (fold-out from Page 43) while reading 
this Description, 


Figure 9 shows the phone patch in the Transmit 
cycle; that is, energy from the telephone line is 
being routed to the transmitter, The turns ratio 
of the hybrid transformer is such that the im- 
pedance of windings C, D, and 2+ are equal, 
If voltage E (representing an incoming voltage 
of the telephone line) is impressed onthe trans- 
former, it will at a given instant, cause current 
to flow as shown by the arrows, The opposing 
voltage drop across winding C will equal that 
across winding Z7, Identical winding D is linked 
by the same flux as winding C; therefore it will 
have an induced (opposing) voltage of equal 
magnitude and in the same direction as winding 
C, The induced voltage in winding D is equal to 
the voltage across winding Z7, and since their 
like polarities are connected together, nocurrent 
flow will occur through Z,. The result is that 
one-half of the incoming energy is available at 
the transmitter input and the other half is 
dissipated across Zr. 
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ZL = Telephone Line Impedance Windings A = B andC =D 

ZB= Balance Network Zp= Receiver Output Impedance 

Zi ce Zy= Transmitter Input Impedance 
Figure 9 


In Figure 10, the phone patch is shown in the 
receive cycle, with the signal from the receiver 
routed to the telephone line, If voltage E 
(representing a voltage from the receiver) is 
impressed on the transformer, it will, at a 
given instant, cause current to flow as shown by 
the arrows, Windings A and B are connected in 
series aiding, 


Equal voltages are inducedin each winding, since 
winding C equals winding D, The balance network 
is adjusted so that Zp equals Z_, therefore 
the voltage drops across Zp and Z, are equal, 
This will cause equal and opposite currents 
through Z+7, so there is no voltage across Zr 
and no energy is fed to the transmitter input, 


The turns ratio of the transformer windings (T1 
and T2) match the speaker andtransmitter input 
impedances to the hybrid windings of trans- 
former T1, 


The phone patch circuit, and the meter, are 
coupled to the telephone line when the Mode 
switch (S3) is turned to the PHONE Patch posi- 
tion, The meter, coupled through resistors R4 
and R5 and diode D3, closely approximates 
standard VU readings, A zero VU reading repre- 
sents 4 db above 1 milliwatt in 600Q, and is the 
maximum voltage allowed on the telephone lines 
to avoid crosstalk between channels, 


A Null-Monitor switch, S2, is provided on the 
rear apron so the VU meter can be used asa 
null indicator when the balance network is 
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ZL= Telephone line impedance Windings A = B and C =D 

Zp= Balance Network ZrR= Receiver output impedance 

ZL = ZB ZT= Transmitter Input Impedance 
Figure 10 


adjusted, In the Null position of S2, resistor 
R5 is switched out of the circuit to increase the 
sensitivity of the meter, 


The telephone line connections to the phone 
patch are filtered by a balanced pi network to 
prevent RF from entering the phone lines 
and/or the transmitter audio circuits, 


Since the impedance of telephone lines vary 
greatly from installation to installation, it is 
necessary to isolate the line impedance so a 
simple balance network will provide a suf- 
ficient null at every installation, This is ac- 
complished by connecting the telephone line 
to the phone patch through an H pad, This H 
pad, which is formed by resistors R6, R7, R8, 
R9, and Ril, has an impedance of 600 2, The 
pad forces the line impedance to appear as 
approximately a 600 2 resistance, This allows 
the impedance of Null Adjust control R14 with 
resistor R13 to equal the line impedance and 
provide a deep null, 


In order to provide a balanced load to the tele- 
phone line, an important feature in minimizing 
hum, the hybrid transformer incorporates addi- 
tional windings, and the resistive pad is made 
in the "'H'' form, 


The telephone line is also connected to the 
phone patch through capacitor C7, This capac- 
itor blocks the DC voltage of the telephone line 
but allows the audio frequencies to pass, The 
large value of capacitance has very little re- 
actance at audio frequencies, thus allowing the 
phone patch to maintain good audio quality. 
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Resistors R24, R25, and R26 and capacitors 
C23 and C24 form an RC network with a very 
slow charging rate, The capacitors charge slow- 
ly through the resistors until the potential across 
the neon discharge lamp is sufficient to cause 
the lamp to conduct, When the lamp conducts, a 
positive pulse is sent through capacitor C22 
to the grid of V1, The potential across the neon 
discharge lamp is governed by the setting of 
the Timer Adjust controls, which are in the 
voltage divider circuit of R34, R35, R36, and 
R37, and series resistor R33, 


The positive pulse that is applied to the grid of V1 
causes the tube to conduct and pass current 
through resistor R31 and the coil of the relay, 
With the relay coil energized, contacts 5 and 7 
close to apply 6.3 VAC to the #47 pilot lamps 
(and to buzzer L3), 


When relay contacts 1 and 9 close, capacitor 
C25 discharges through resistors R32 and R27 
to hold the grid positive (and hold the relay 
closed) for approximately one second, The 
values of resistors R27 and R32, in series with 
capacitor C25, determine the length of time re- 
quired for C25 to discharge, Thus, a higher 
resistance for R27 would increase the time that 
the relay would remain closed and the identify 
window lit, Contacts 2 and 9 of the relay had 
caused capacitor C25 to charge from the power 
supply before the relay closed, 


While the relay coil is energized, contacts 3 
and 8 close to discharge capacitors C23 and 
C24 through resistor R28; then the timing 
cycle begins again, 


When the Reset button is pressed, current flows 
from the power supply, through the relay coil, 
the Reset button contacts, and resistor R29 to 
ground, This energizes the relay coil to close 
the relay contacts and restarts the timing cycle, 


SWR METER CIRCUIT 


The SWR Meter circuit is based upon the circuit 
of a device developed at the U.S, Naval Re- 
search Laboratory, Washington, D.C., and de- 
scribed in N.R.L. report No. 3538, titled "A 
Reflectometer for H-F Band,'' Simplified ver- 
sions have also been described in various ama- 
teur radio publications, 


The SWR meter consists of a short section of 
transmission line to which two small linear 
inductors are coupled, both inductively and ca- 
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pacitively, The radio frequency current flowing 
in each inductor and its load resistor is recti- 
fied by a germanium diode and filtered by a 
ceramic capacitor, Because L1 is terminated 
at the output and L2 is terminated at the input, 
the rectified current in L1 indicates forward 
relative power, while the rectified current in L2 
indicates reverse relative power, The SWR 
Meter switch selects the direct current output 
of either diode andapplies it to a variable-sensi- 
tivity metering circuit, consisting of a linear po- 
tentiometer and a microammeter, 


The Mode switch connects the meter to the output 
of the sensitivity control in the SWR Meter posi- 
tion, and the meter indicates reflected power, or 
SWR, In the other position, the Mode switch is 
connected to the Phone Patch circuit which will 
be described next, 


PHONE PATCH CIRCUIT 


The phone patch circuit is based on the use 
of special hybrid transformer T1, The hybrid 
transformer with proper adjustment of the Null- 
Adjust control, will provide ahigh degree of iso- 
lation between the receiving and transmitting 
circuits, This feature is required for stable 
voice-control operation, 


The operation of a hybrid transformer is shown 
in Figures 9 and 10, Refer to the Schematic 
Diagram (fold-out from Page 43) while reading 
this Description, 


Figure 9 shows the phone patch in the Transmit 
cycle; that is, energy from the telephone line is 
being routed to the transmitter, The turns ratio 
of the hybrid transformer is such that the im- 
pedance of windings C, D, and Z+ are equal, 
If voltage E (representing an incoming voltage 
of the telephone line) is impressed onthe trans- 
former, it will at a given instant, cause current 
to flow as shown by the arrows, The opposing 
voltage drop across winding C’ will equal that 
across winding Z+7, Identical winding D is linked 
by the same flux as winding C; therefore it will 
have an induced (opposing) voltage of equal 
magnitude and in the same direction as winding 
C, The induced voltage in winding D is equal to 
the voltage across winding Z+, and since their 
like polarities are connected together, no current 
flow will occur through Z,. The result is that 
one-half of the incoming energy is available at 
the transmitter input and the other half is 
dissipated across Zr. 
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ZL Zr 

ZL= Telephone Line Impedance Windings A = B andC =D 

Zp= Balance Network ZR= Receiver Output Impedance 

ZL= zB ZT= Transmitter Input Impedance 
Figure 9 


In Figure 10, the phone patch is shown in the 
receive cycle, with the signal from the receiver 
routed to the telephone line, If voltage E 
(representing a voltage from the receiver) is 
impressed on the transformer, it will, ata 
given instant, cause current to flow as shown by 
the arrows, Windings A and B are connected in 
series aiding, 


Equal voltages are inducedin each winding, since 
winding C equals winding D, The balance network 
is adjusted so that Zp equals Z., therefore 
the voltage drops across Zs and 2, are equal, 
This will cause equal and opposite currents 
through Z+, so there is no voltage across 27 
and no energy is fed to the transmitter input. 


The turns ratio of the transformer windings (T1 
and T2) match the speaker andtransmitter input 
impedances to the hybrid windings of trans- 
former T1, 


The phone patch circuit, and the meter, are 
coupled to the telephone line when the Mode 
switch (S3) is turned to the PHONE Patch posi- 
tion, The meter, coupled through resistors R4 
and R5 and diode D3, closely approximates 
standard VU readings, Azero VU reading repre- 
sents 4 db above 1 milliwatt in 600, and is the 
maximum voltage allowed on the telephone lines 
to avoid crosstalk between channels, 


A Null-Monitor switch, S2, is provided on the 
rear apron so the VU meter can be used as a 
null indicator when the balance network is 
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ZL= Telephone line impedance Windings A= BandC =D 

ZB= Balance Network ZrR= Receiver output impedance 

ZL= zB ZT = Transmitter Input Impedance 
Figure 10 


adjusted, In the Null position of S2, resistor 
R5 is switched out of the circuit to increase the 
sensitivity of the meter, 


The telephone line connections to the phone 
patch are filtered by a balanced pi network to 
prevent RF from entering the phone lines 
and/or the transmitter audio circuits, 


Since the impedance of telephone lines vary 
greatly from installation to installation, it is 
necessary to isolate the line impedance so a 
simple balance network will provide a suf- 
ficient null at every installation, This is ac- 
complished by connecting the telephone line 
to the phone patch through an H pad, This H 
pad, which is formed by resistors R6, R7, R8, 
R9, and R11, has an impedance of 600 2, The 
pad forces the line impedance to appear as 
approximately a 600 © resistance, This allows 
the impedance of Null Adjust control R14 with 
resistor R13 to equal the line impedance and 
provide a deep null, 


In order to provide a balanced load to the tele- 
phone line, an important feature in minimizing 
hum, the hybrid transformer incorporates addi- 
tional windings, and the resistive pad is made 
in the "H" form, 


The telephone line is also connected to the 
phone patch through capacitor C7, This capac- 
itor blocks the DC voltage of the telephone line 
but allows the audio frequencies to pass, The 
large value of capacitance has very little re- 
actance at audio frequencies, thus allowing the 
phone patch to maintain good audio quality. 
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SCHEMATIC OF THE 
HEATHKIT® 
STATION CONSOLE 
MODEL SB-630 


OTES: 


ALL RESISTORS ARE 1/2 WATT UNLESS MARKED OTHERWISE. RESISTOR VALUES 
ARE IN OHMS (K = 1000, M = 1,000,000). 


ALL CAPACITOR VALUES ARE IN ufd UNLESS MARKED OTHERWISE. 

COTHIS SYMBOL INDICATES A POSITIVE DC VOLTAGE MEASUREMENT, TAKEN 
WITH AN 11 MEGOHM VTVM, FROM THE POINT INDICATED TO CHASSIS GROUND. 
VOLTAGES MAY VARY +10%. 


ALL SWITCH WAFERS SHOWN IN FULL COUNTERCLOCKWISE POSITION, 
AS VIEWED FROM THE KNOB END OF THE SHAFT. 


~ 


a 
At lt Oil A il, AA A A TM: 


; act! 


a eet 3, 


< Ab rr Ta f ra 
Re een: BS ake 4 
an eamglal ie a s ee gh. dliy . 4 
im. - ‘ 1 
“4 i fe Serre se 
1 oh ‘ \ : ; hay 


‘ = 
F i 
ae A A A et OY Oy TN A EE 
— 


aT wid 
; en ae Ff te 
r a — rT - & 
@ to 
Ae =4' ee | 
vr. ak £ é 
te -] Bs - a gs & : ee 
< a sail ng hem . 4 ‘ 
Dad —— ~ s 
teats i a 
, ‘ 
a oh Ni eet tal fh Ome lmens = <li ae Ree Fl re ee ron ah dems 
-e, 7 - 7 wet " 


v4 


rs : ; 
i : 4 Lad »k fat. 
pd is 45 oe i — +> D. 


THT FO. HY Hse 
aly, HAAR, 


a 


ie at 
ie 4) 
a 
i 


~ 
iy “" 


| netomat “ml 
ae ; 14 aa he 


23 


Page 44 ag =e areerr] HBATHEKIT® 


REPLACEMENT PARTS PRICE LIST 


PART PRICE DESCRIPTION PART PRICE DESCRIPTION 
No, Each No, Each 
PART PRICE DESCRIPTION PART PRICE DESCRIPTION Vetta de «amen Son a a haw re eee 
No, Each | No. Each Nuts PLASTIC AND RUBBER PARTS 
Gl he ee ae 252- ° - 
RESISTORS COILS-CHOKE-TRANSFORMERS ike ene os 100-603 1,80 Escutcheon 
252-7 05 Cont ealirart 73-4 10 5/16" rubber grommet 
1/2 Watt 740-98 .55 RF driver element 252-10 05 Speednut 73-46 10 5/16" plastic grommet 
1-103 10 33 Q _ 40-99 10 RF pickup element : 73-43 10 3/8" plastic grommet 
1-83 15 56 Q 4 “45-2 22) 47 H RF choke Washers 73-44 .10 3/4" plastic grommet 
1-146 .10 75.Q oe EELS 3,05 Input transformer 254-7 05 ee acewashee 75-24 BLO Line cord strain relief 
1-118 10 82 2 1-130 4,95 Hybrid line transformer 254-9 (05 Se eed cee 255-12 a; Plastic spacer 
1-123 10 1002 54-92 2,80 Power transformer 254-1 .05 .. #6 lockwasher 261-9 -05 Rubber foot 
1-7 10 680 2 253-60 .05 Thin #6 flat washer 261-25 205 Plastic foot 
1-9 10 1000 2 DIODES-TUBES-LAMPS-F USE 253-27 05 Thick #6 flat wesher 255-59 A ts, Foot spacer 
1-44 POmmer 220010 2 : 
1-82 110 3600 2 56-26 .30 _—-IN191 germanium diode Se eerie Ge ee cee MISCELLANEOUS 
1-20 10 =©10 K 57-27 .60 Silicon diode 253-10 .05 Control flat washer 
1-21 10 15 KQ 411-59 1,35 OA 2 tube : 69-34 5,00 DPDT relay 
1-25 10 © 47 KO 411-170 1,20  6EW6 tube CHnent Geaore 69-42 1.50 Buzzer 
1-126 10 180 KQ 412-10 85 Snap-in neon lamp 259-1 05 #6 solder lug 406-49 20,00 Clock movement 
1-29 10 220 KQ 412-34 Ah) Neon lamp 259-10 ,05 Control solder lug 407-114 9,50 Meter 
1-34 10 680 KQ 412-20 20 #47 pilot lamp j55eol ai COMM oi apmedienacen 462-159  .30 Small knob 
1-70 10 22 megohm 421-40 40 3/16 ampere slow-blow 462-191 70 Skirted knob 
1-139 10 100 megohm fuse WIRE-CABLE-HARNESS-SLEEVING 391-48 1,20 Heathkit nameplate 
490-5 10 Nut starter 
2 Watt TERMINAL STRIPS 89-1 535 Line cord 490-6 10 #8 allen wrench 
1-11-2 20 22 KQ 344_50 .05/ft Hookup wire 331-6 ald Solder 
431-16 10 2-lug 347-9 .10/ft 3-wire shielded cable 2,00 Manual (See front cover for 
CAPACITORS 431-28 10 2-lug vertical 134-141 4,65 Harness part number,) 
431-70 —_.30 2-lug screw-type 346-1 .05/ft Sleeving 
21-36 10 .002 fd disc 431-62 LO) 3-lug miniature The above prices apply only on purchases from 
21-27 .10 .005 pufd disc 431-10 10 3-lug the Heath Company where shipment is toa U,S,A, 
21-31 10 .02 ufd disc 431-11 10 5-lug destination, -Add 10% (minimum 25 cents) to the 
27-34 225 .2 Ufd resin 431-45 10 6-lug SHEET METAL PARTS price when ordering from an authorized Service 
27-21 ihe WS) 2 wfd tubular Center or Heathkit Electronic Center to cover 
25-57 95 100 fd electrolytic SOC KETS-CONNECTORS-PLUGS 90-337 8,70 Cabinet shell local sales tax, postage and handling, Outside 
200-477-1 2,75 Chassis the U.S.A. parts and service are available from 
434-34 15 Tube socket 203-458=15.05 Front panel your local Heathkit source and will reflect addi- 
GONTRCES eee ae Bee phono ae 206-325 035 SWR bridge base tional transportation, taxes, duties and rates of 
- f ilot lamp socke x 7 
11-64 1.35 TOROu Pee wound hacks ae aes Se 206-326 P45) SWR bridge cover exchange, 
10-11 50 50 KQ 438-4 .10 —- Phono plug 
10-52 .40 2000 2 tab-mount 
10-57 035 10 KQ tab-mount HARDWARE 
10-58 230 100 KQ tab-mount 


12-68 1,45 1500 & and 200 KQ dual Screws 


250-49 -05 3-48 x 1/4" 

250-2 05 4-40 x 3/16" 
SWITCHES 250-56 .05 6-32 x 1/4" 

250-162 05 G2o2 1/26 
60-2 PAS DPDT slide 250-143 .05 6-32 x 1/2" stud 
64-7 .90 SPST pushbutton 250-29 205 BaRyA of Sy/Eh 
63-177 085 2-position rotary 250-40 005 Ged2modeiveu 
63.-189 1,85 3-position rotary 250-8 .05 #6 x 3/8" sheet metal 
63-428 2.95 2-section rotary 250-93 005 8-32 x 1/4" setscrew 
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INTRODUCTION 


The Heathkit Model SB-630 Station Console is a 
multipurpose instrument that includes an SWR 
(standing wave ratio) meter, a hybrid phone 
patch, a ten-minute timer, and anaccurate digi- 


~ tal readout clock, The Console was designed for 


af 


use with an amateur radio station, or withother 


.types of transmitters or transceivers, 


The SWR meter section of the Console indicates 
the. power transfer efficiency between a trans- 
mitter and antenna, If it is used with a trans- 
ceiver, it will not affect receiver operation, The 
combination of very low insertion loss and high 
power rating permits the SWR meter to remain 
permanently inserted in a 50-52 Q or 70-75 Q 
transmission line, This permits constant mon- 
itoring of reflected power or SWR to determine 
proper transmitter tuning, transmission line-to- 
antenna impedance matching and relative power 


output, 


The SWR meter section can also be used for 
other applications, such as testing the design 
of antenna coupling networks, checking other 
transmission systems, etc, The input andoutput 
connectors are standard SO-239 coaxial con- 


nectors, ; 


The hybrid phone patch section of the Console 
is used to transfer audio signals between tele- 
phone lines and two-way radio equipment, It can 
be used either manually or with voice-control- 
operated (VOX) transmitters, without changing 
any connections, 


When the phone patch section of the Console is 
used, the meter will indicate the VU level so 
you can monitor the phone patch output, This 
assures you that you are supplying the proper 
volume level to the telephone line so cross- 
talk is prevented, The meter also permits you 
to make a convenient null adjustment check 


| Refer to the "Kit Builders Guide" for complete 


(maximum null depth produces maximum iso- 
lation between the telephone line and station 
equipment, resulting in the best operating con- 
ditions for voice-control circuits), Proper match 
to the telephone line, with minimum hum, is 
provided by a specially designed hybrid trans- 
former, 


The ten-minute timer in the Console reminds 
you to give your call letters and identify your 
station at ten minute intervals, to comply with 
FCC (Federal Communications Commission) 
regulations, Either a visual reminder, or both 
visual and aural reminders, can be selected by 
a switeh on the Console front panel, The timer 
can be resetatany time to starta new ten minute 
interval, 


The electric clock has a digital readout dial 
which shows the hour, minute, and second, The 
clock is independent of all other circuits in the 
Console, and runs whenever the power cord is 
connected to the AC line, 


The SWR meter and the hybrid phone patch re- 
quire no AC power for operation, They can be 
used with the timer switch turned off or with the 
line cord disconnected, AC power is required 
for operation of the ten-minute timer and for 
the electric clock, 


The styling of the Model SB-630 Station Con- 
sole matches that of other Heathkit SB-series 
equipment, and its versatility makes it a use- 
ful instrument for any amateur or other radio 
station, 


information on unpacking, parts identification, 
tools, wiring, soldering, and step-by-step as- 
sembly procedures, 


$B-630 STATION CONSOLE 


GO)soorlO)seKr Tay : i) : \ c 
Ond Daw apwust 


TELEPHONE 
JUNCTION 


$B-401 TRANSMITTER 


PHONE PATCH 


SB-301 RECEIVER 


FIGURE 5 


— 
BaD a 
( 


REE EO Or 
Se 

, ke . 

uF Rigs’ 


oY 


4 


— COO RTT 8 o 


er” fp oeetere 
: $y 
r a - 
‘ ya 


r 
s 
5 
t 
: 
tt i 
peat 
ctx, agen 
uf i 


-__ 


RBEGRSRAR 


MODE 
SWR METER PHONE PATCH 


SWR 


SENSITIVITY a 


VISUAL 


FROM 


TO 

TRANSMITTING spentecmntily: oes 
A A 

nnaner: OUTPUT 


PARTIR 
AURA 
~ BO 

RNIN DN iN 


‘SP » 


©)": (©) © o 

@ soon © sPKR a a Ql 
ath 120 vat 
ADJUST 


FIGURE 2 as 


MODE 7 


SWR METER PHONE PATCH 


RESET 


PICTORIAL 11 


Page 28 


Speer sy 


INITIAL TEST 


Before you connect the line cord to the AC 
outlet, be sure all front panel controls and 
switches are in their full counterclockwise 
position, Refer to Figure 1 (fold-out from Page 
26). Should the desired results not be obtained 
in any of the following tests, unplug the line 
cord at once and refer to the In Case Of 
Difficulty section on Page 37, 


NOTE: This Manual uses the new IEEE (Insti-. 
tue of Electrical and Electronic Engineers) 
and international standard term "hertz" as the 
basic unit of frequency, The terms are used as 
follows: = 


Hz (hertz) = cps (cycles per second), 
kHz (kilohertz) = ke (kilocycles per second), 
MHz (megahertz) = mc (megacycles per second), 


( ) Connect the line cord to a 120 V AC 60 
Hz outlet, The clock should run, but the 
tubes and the ON pilot lamp should not 
light, ; 


( ) Turn the TIMER switch to VISUAL. The 


ON pilot lamp should light and begin to 


warm up, 


( ) After about 30 seconds, press the RESET 
button, The IDENTIFY window should light, 


( ) Turn the TIMER switch to AURAL andpress 
the RESET button, Now the buzzer should 
sound andthe IDENTIF Y window should light, 


( ) Set both TIMER ADJUST controls to the 
center of their rotation, These controls 
are located on the rear of the chassis, 


( ) Momentarily press and release the RESET 
button and note the time, After approxi- 
mately ten minutes, the buzzer should sound 
and the IDENTIFY window should light for 
one second, 


This completes the Initial Tests of the timer 
circuits, The reflected power and SWR meter, 
and the phone patch sections of the Console 
will be tested “in actual operation, If you wish 
to test these sections with your station equip- 
ment before you install the Console in its cabi- 
net, turn to the Installation and Operation sec- 
tion on Page 30, Then, return to the Final 
Assembly instructions, 
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) FINAL ASSEMBLY 


Refer to Pictorial 12 for the following steps, ( ) Fasten the Console in the cabinet with the 
foot mounting screws and appropriate feet 


Two sizes of plastic feet and four rubber feet (and washers if used), Use 6-32 x 3/4" 
are supplied so the Console can be set level, or screws and #6 flat washers with the rubber 
tilted upward or downward, Pictorial 12 shows ‘feet, and 6-32 x 3/4" screws with the short 
the feet and hardware used for a typical in- plastic feet, Use 6-32 x 1-1/2" screws 
Stallation, and provides a tilt to match other with the long plastic feet, 


Heathkit SB series equipment, 


(_ ) Choose the type of feet needed to support Save the two extra screws and anyfeet or wash- 
the Console at the angle you prefer, ; ers not used, You may want to change the tilt of 
your Console later, 


( ) Slide the Console into the cabinet, 


SHORT 
A PLASTIC 
CT FooT 


6-32x3/4" 
SCREW 


LONG PLASTIC FOOT 
RUBBER FOOT 
#6 FLAT WASHER 


6-32x1-1/2" 
SCREW ° 


PICTORIAL 12 
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INSTALLATION AND OPERATION 


The digital electric clock, the ten-minute timer, 
the SWR meter, and the phone patch, are inde- 
pendent sections within the Station Console, The 
installation and operation of each of these sec- 
tions will be presented separately, Figure 1 
(fold-out from Page 26) shows the location of 
front panel controls and switches, Figure 2 shows 
the connectors, jacks, controls, and switch lo- 
cated on the rear of the chassis, 


DIGITAL ELECTRIC CLOCK 
Installation 


No special installation of the clock is required, 
since it runs whenever the line cord is con- 
nected to a 120 volt 60 Hz AC power line, 


To set the clock, rotate the numbered minute 
and hour drums until the correct time appears 
in the window of the escutcheon, Do not move 
the drums when the seconds indicator is near 60, 
If you desire to set the seconds drum to an 
accurate time standard (National Bureau of 
Standards station WWV, for example), disconnect 
the line cord from the AC power line and wait 
for the time standard seconds to match the 
seconds indicated on the clock, Then plug in the 
line cord and set the minute and hour drums as 
before, 


TEN-MINUTE TIMER 


Installation 


Connect the line cord to a 120 volt 60 Hz AC 
power line, The ten-minute timer requires 
no other installation, 


Operation 


Turn the TIMER switch to either VISUAL or 
AURAL, The neon pilot lamp will indicate that 
the timer is on, Press the RESET button, 
After a time interval of approximately ten 
minutes, slowly turn the Coarse control until 
the IDENTIFY window in the escutcheon lights. 
The IDENTIFY window will light and the buzzer 
will. sound when the TIMER switch is in the 
AURAL position, 


NOTE: The timer measures an interval that 
begins when the RESET button is pressed, or 
when the TIMER switch is turned from Off to 
either VISUAL or AURAL, To increase the tim- 
ing interval, turn the TIMER ADJUST controls 
clockwise, To decrease the interval, turn the 
controls counterclockwise, The Coarse control 
permits you to adjust the time interval to 
within a minute, and the Fine control allows 
adjustment to within seconds of the desired 
interval, 


The timed interval repeats automatically after 
the IDENTIFY window lights or the buzzer 
sounds, The time interval will restart at any 
time during the cycle if the RESET button is 
pressed, 


When the timer is used with an amateur station, 
it is a good practice to press the RESET button 
at the beginning-of a transmission, The IDEN- 
TIFY light or the buzzer will remind the oper- 
ator to give his station identification, or call 


letters, every ten minutes, 


The TIMER switch can be left in the OFF posi- 
tion when the timer is not in use, since the ten- 
minute timer has no effect on the SWRmeter or 
phone patch sections of the Console, 


SWR METER 


Installation 


The SWR meter section of the Console connects 
between the transmitter output and the antenna 
transmission line with standard coaxial con- 
nectors, The meter can be used with either 50-52 
Q or 70-75 Q transmission lines, depending on 
the values of resistors Rl and R2 that were in- 
stalled in the SWR bridge during assembly, The 
meter will not perform properly in transmission 
lines of other impedance, or with lines that are 
used as tuned feeders, No AC power is needed to 
operate the SWR meter, 


( ) Cut the coaxial transmission line at aplace 
that will allow the Console to set at a con- 
venient location, Install male coaxial con- 
nectors on the cable ends, 
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) ( ) Connect the transmitter output cable to the 

RF Input connector and connect the antenna 
cable to the RF Output connector on the 
rear of the Console, See Figure 2, 


NOTE: If an antenna tuner is used, connect the 
SWR meter between the transmitter and the an- 
tenna tuner with coaxial cable of proper imped- 
ance, Then the tuner can be adjusted for maxi- 
mum output and minimum standing wave ratio, 


Operation 


Before you apply power to the transmitter, turn 
the MODE switch to SWR METER, the SWR 
METER switch to FWD, and the SENSITIVITY 
control to MIN, 


1, Turn on the transmitter and tune it, Dis- 
regard any SWR Meter readings during 
transmitter tuning, 


2, After the transmitter is tuned, and with 
power still applied, set the SENSITIVITY 
control for a midscale reading on the SWR 


) "meter, 


NOTE: You may wish, at thistime, to "touch up" 
the tuning of the transmitter, If this "touch up" 
increases your output, as shown by an increase 
in the SWR meter reading, you will have obtained 
a closer match between the transmitter and the 
transmission line, 


3, Set the SENSITIVITY control to give a full- 
scale (SET) meter reading, 


4, Turn the SWR METER switch to REV. The 
standing wave ratio (SWR) can now be read 
directly on the meter, 


NOTE: The SWR meter can be switched between 
FWD and REV during transmission and no 
Switching transient will result, since the switch 
is connected in a low-power bridge circuit, 
The SWR meter may be left connected in the 
transmission line at all times for continuous 
monitoring purposes, 


2 
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Normal Operating Characteristics 


The minimum transmitter output power that 
is needed to operate the SWR meter varies 
with frequency, 70 watts are needed for full- 
scale deflection on 75 meters with the SWR 
METER switch in the FWD position, while 
only 2 or 3 watts are required for full-scale 
deflection on +6 meters, At low power levels 
where full-scale deflection cannot be obtained, 
the reflected power indicated with the switch 
in the [REV position will be approximately pro- 
portional to the ratio between the actual and 
full-scale FWD meter readings, For example, 
if the transmitter output power will only drive 
the meter to 70% of full scale, then the SWR 
that you read on the meter in the REV position 
will only be 70% of the actual SWR in your 
transmission line, 


As the transmitter is voice modulated, - the 
meter will deflect downward slightly. This 
will occur when the SWR METER switch is in 
the FWD positjon; it should not be confused 
with downward modulation, This effect is gen- 
erally due to a nonlinear relationship between 
the voltage and current in the final ampli- 
fier of.the transmitter, and should not alarm 
the operator since it is entirely normal with 
high level modulation, 


Control carrier modulation will "kick" the meter 
indication upward on peaks, SSBand DSB signals 


will give a bouncing indication when trans- ~*~: 


mitting, so no SWR measurement can be made, 
Therefore, use a single-tone or CW carrier 
with sideband transmitters when taking read- 
ings, When operating SSB, any meter indication 
with no modulation indicatés spurious or para- 
sitic emission, or poor carrier suppression, © 


Physical Placement and Losses 


The meter readings may vary if the SWR meter 
is placed at different locations in the trans- 
mission line, or if the length of the trans- 
mission line is changed, For this reason, assume 
that the highest SWR reading is most correct, 
Keep in mind that the closer the SWR ap- 
proaches 1:1; the more ‘accurate the SWR 
meter becomes, 
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Misleading meter readings may be obtained 
with long transmission lines, since the losses 
in the cable tend to "smooth out" the standing 
waves, This condition may give you a much 
better indication at the transmitter than act- 
ually exists at the antenna, Therefore, if you 
are uSing a transmission line long enough to have 
appreciable losses, locate the SWR meter near 
the antenna, especially when adjusting beams or 
tuning traps, You can better understand the extent 
of this effect when you realize that a line with a 
3 db loss will show a SWR of 3 when it is 
terminated in a dead short, A line with a loss 


of over 10 db will show a SWR of practically , 


1:1, on this or any other SWR meter, regard- 
less of what load or termination is connected 
at the far end, 


The power losses in these cases occur in the 
cable, but the SWR meter reading will not 
indicate that anything is wrong, When in doubt, 
make measurements at the antenna and at the 
transmitter, ‘so future changes. in the readings 
will be meaningful, The values of cable losses 


oJ -—_+_+-} ———_ 
NORMAL ATTENUATION OF 


60 COAXIAL CABLES VS FREQUENCY —- 74-44 


at various frequencies can be obtained from 
Figure 3, These losses become worse as time 
and moisture affect the cable, 


With a high SWR, the transmission line losses 
may become so great that the radiated power is 
appreciably reduced; with high-power trans- 
mitters, the cable ratings may be exceeded, 
Figure 4 shows the effect of increasing cable 
losses caused by various values of SWR, When 
these losses occur, the RF power is turned into 
heat in the cable instead of being radiated from 
the antenna, 


To figure the total losses in a given length of 
coaxial cable, determine the db loss per foot 
of the cable from Figure 3, This is done by 
finding your operating frequency on the bottom 
line of the chart, and moving up to find the type 
of cable used, By looking at this same level on 
the left-hand side of the chart, youcan read the db 
loss per 100 feet of the cable at that frequency. 
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ADDITIONAL LOSS IN DB CAUSED BY STANDING WAVES 


"Figure 4 


Now determine the additional loss caused bythe 
pwr from Figure 4 as follows: Use the amount 

of loss determined from Figure 3 and find this 
value on the bottom line of Figure 4, Now move 
up the graph until you come to the SWR of your 
antenna system, Move over to the left-hand side 
of the graph and determine the amount of loss 
caused by the SWR, To obtain the total loss of 
your system, add the value from Figure 3 to the 
value from Figure 4, 


Loading 


The load presented to the transmitter output 
circuit may create conditions that make it 
touchy or impossible to load the transmitter, 
With a low SWR, the load that the transmitter 
"sees" is practically pure resistive, However, 
at a high SWR, the apparent load may change 
from a very low to a very high resistance, 
accompanied by either capacitive or inductive 
reactance, These resistance and reactance val- 
ues change ‘when the transmission line length 
or frequency is changed, 


Remember when you are using 50-52 Q or 
70-75 Q unbalanced feed lines, that the SWR 
cannot be changed by changing the transmission 
line length, However, the loading to the trans- 
mitter may be changed considerably, thus mak- 
ing it appear that "pruning" the cable length 
offers improvement, when it actually does not 
affect the SWR, 


The SWR can only be changed: by changing the 
load or termination at the end of the cable, 
If the transmisgion line Jength is changed, for 
example, with 50 2 cable and a SWR of 3, 
the apparent load to the transmitter may vary 
from 16-2/3 Q to 150 resistive, with reactance 
varying’from 66-2/3 © capacitive, to zero, to 
66-2/3 Q inductive, If the transmitter output 
tuning adjustments will not accomodate this 
impedance range, the transmitter will be diffi- 
cult to load until the load is properly matched 
to the line, When the load is matched, the SWR 
will be lower, 
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PREPARE EACH END OF THE CABLE AS SHOWN BELOW, 


7/8" 
ie sea 
S SHIELD ase 


TAKING CARE NOT TO CUT THE OUTER SHIELD OF VERY 
THIN WIRES, REMOVE THE OUTER INSULATION. 


TWIST THE SHIELD WIRES INTO ONE STRAND. REMOVE 
THE INNER INSULATION. THEN APPLY A SMALL : 
AMOUNT OF SOLDER TO THE END OF THE INNER LEAD 
AND THE ee ae 

a een 


Oba “ees 


_ INSERT THE INNER LEAD THROUGH 
kB THE PLUG AND WRAP THE SHIELD 
AROUND THE PLUG. 


APPLY HEAT TO THE TIP OF THE 
PIN ONLY LONG ENOUGH FOR 
THE SOLDER TO BE DRAWN UP 
INTO THE PIN BY CAPILLARY 
ACTION. 


SOLDER THE SHIELD 
ONTO THE PLUG, 


CUT OFF EXCESS WIRE 
FROM THE TIP OF THE PIN. 


SOLDER 


Figure 7 
PHONE PATCH 

Installation 

HEATH SB SERIES OF EQUIPMENT 


To illustrate installation of the Phone Patch a 
transceiver, a receiver-transmitter combina- 
tion, and a speaker have been selected from the 
Heath SB series of amateur equipment, Use 
the shielded audio cable and the phono plugs 
supplied to interconnect the equipment as shown 
in Figure 5 (fold-out from Page 26) and Figure 6 
(fold-out from Page 35), Refer to Figure 7 for 
the installation of phono plugs, 
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( ) If not previously done, install a phono plug 


on the end of the lead from your station 
speaker, Connect this plug to the SPKR 
socket on the near of the Console, 


( ) Connect the SPKR terminal of the trans- 
mitter (may be marked "8 2" on trans- 
ceivers) to the RCVR terminal on the back 
of the Console, Use the shielded cable 
provided, The shield wires will make the 
essential ground connection between the 
pieces of equipment, 


( ) Connect the HI-Z phone patch output to the 
PHONE PATCH input of your transmitting 
equipment, Use shielded cable, 


rd 


CAUTION: To prevent the telephone ringing 
voltage from damaging the VU meter, -be sure 
the ON-OFF switch is turned to OFF before 
you=connect any leads to the telephone line, 


( ) Gonnect one of the two LINE terminals on 
the back of the Console to the red wire on 
the telephone terminal block, and the other 
LINE terminal to the green wire on the 
terminal block, Polarity is not important, 
Disregard the yellow wire on the terminal 
block, 


EQUIPMENT OTHER THAN HEATH 


Connections to other makes of equipment will 
vary in details, but the same basic principles 
will apply. Some notes and suggestions follow: 


1. Use shielded wire for all audio intercon- 
necting lines as an aid in the suppression 
of RF feedback, It is usually unnecessary 
to use shielded wire between the telephone 
terminal block and the Phone Patch, 


2. If not already provided, arrangements 
should be made to mute your receiver and 
to open the SPKR lead when transmitting, 
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3. 


If you want to use voice control but no 
anti-vox output is provided on your re- 
ceiver, use shielded wire to connect the 
Anti-Vox transmitter input to the SPKR 
and GND terminals on the back of the Phone 
Patch, 


Usually the HI-Z Phone Patch output will 
be associated with transmitter grid input 
circuits and the 600 © connection with 
cathode input circuits, Try both for suit- 
ability, Figure 8 shows some suggested 
microphone and Phone Patch output con- 
nections to the first audio stage of your 
transmitter, : 


If one of the terminals of your speaker is 
connected to the metal speaker frame, or is 
grounded in some other manner, connect 
this terminal to the GND connection on the 
Phone Patch, andthe other speaker terminal 

to the SPKR connection, If neither speaker 
terminal is grounded, polarity is-unim=-—~ 
portant, 


-OO1pF R.F. BYPASS 
IF NECESSARY. 
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MICROPHONE 


.O01pF R.F. BYPASS 
IF NECESSARY 


BIAS 
SUPPLY 


Figure 8 


6. Make sure that shield wires are properly 


grounded at both ends to the equipment 
which they connect and that, if necessary, 
a separate ground wire interconnects all 
equipment, 


Readjust the Vox and Anti-Vox controls 
on your transmitting equipment after con- 
necting the Phone Patch, 


Null Adjustrnent 


NOTE: ‘Null adjustment is required only when 
the phone patch is to be used with voice-control 
operation, If only manual operation is to be 
used, omit the following steps and proceed 
to the Operation instructions, 5 
CAUTION: Never try to make the null adjust- 
ment without actually placing a phone call, The 
impedance of a dead line, obtained when dial- 
ing-only~one digit, is different from the line 
impedance when a completed call is made, 
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UNBIASED MICROPHONE AMPLIFIER 
HIGH IMPEDANCE CONNECTION TO 
PHONE PATCH 


UNBIASED MICROPHONE AMPLIFIER 
6002 IMPEDANCE CONNECTION TO 
PHONE PATCH 


BIASED MICROPHONE AMPLIFIER HIGH 
IMPEDANCE CONNECTION TO PHONE 
PATCH e 
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VOX AND ANTI-VOX ADJUSTMENTS 
ARE INTERIOR ON THE SB-100 AND 


$B-110 TRANSCEIVERS 


$B-101 TRANSCEIVER 


FIGURE 6 
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( ) Set the Console controls and switches as 
follows: 


NULL-MON switch - NULL, 

NULL. ADJUST control - Full counter- 
clockwise, 

TRANS GAIN control - Full counterclock- 
wise, 

RCVR GAIN control - 2/3 clockwise, 

MODE switch - SWR METER, 


( ) Tune in a strong heterodyne note of about 
800 cps on the receiver, This can be done 
by beating a crystal calibrator against the 
receiver BFO, 


( ) Call a friend on the phone, Someone on a 
different line is best, Explain that there 
will be a strong tone in the telephone re- 
ceiver, that he should keep the phone away 
from his ear, and that he can hang up when 
the tone stops, 


( ) Leave your telephone handset off the hook, 
and turn the MODE switch to PHONE 
PATCH, 


( ) Advance the receiver AF gain control until 
the VU meter on the Console indicates 
zero VU, 


( ) Adjust the NULL ADJUST control for a 
minimum VU meter indication, -20 or less, 
‘This dip should occur with about one-half 
rotation of the NULL ADJUST control, 


( ) Turn the MODE switch to SWR METER 
and hang up the telephone handset, 


( ) Place the NULL-MON switch in the MON 
position, 


This completes the Null Adjustment of the 
phone patch, 


Operation 


The phone patch can be left connected at all 
times, When the MODE switch is in the SWR 
METER position, the phone patch is isolated 
from the telephone line, Use the phone patch in 
the following manner, 


1. Be sure the MODE switch is turned to 
SWR METER; then dial the desired phone 
number, 


2, When the called party answers, explain the 
procedure for speaking over a phone patch, 
Then turn the MODE switch to PHONE 
PATCH, 


NOTE: When the NULL-MON switch is in the 
MON position, the VU meter indicates the 
listening level on the telephone lines, The 
telephone industry permits peaks up tozeroVU. 


In testing the phone patch we have found that 


this level was much in excess of a comfortable 
listening level, The exact level will have to be 
determined by experimentation; however -10 VU 
seems to be satisfactory in most cases, NEVER 
PERMIT THE LEVEL TO EXCEED ZERO 
VU, AS IT MAY CAUSE CROSSTALK BETWEEN 
TELEPHONE CHANNELS, 


3, Adjust the TRANS GAIN control to provide 
the desired modulation level, and adjust the 
RCVR GAIN to provide the desired listening 
level, It is not necessary to change the AF 
gain controls on the Receiver and Trans- 
mitter, 


4. It is not necessary to switch the phone 
patch when changing from transmit to 
receive, The operator can use the tele- 
phone handset for a microphone and head- 
set. When the phone patch call is com- 
pleted, always turn the MODE switch to 
SWR METER, 
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Since the SB-630 Station Console consists of 
several independent circuits, a difficulty that 
might occur in one circuit would not necessarily 
affect other functions of the Console, 


The following General information can be ap- 
plied to the circuits, or sections, that do not 
function properly, without checking those cir- 
cuits that appear to be normal, 


1, Recheck the wiring in the faulty section, 
Have a friend check your work, Someone 
who is not familiar with the unit may 
notice something that is overlooked by 
the builder, 


2, About 90% of the kits that are returned for 
repair do not function properly due to poor 
connections and soldering, Therefore, many 
troubles can be eliminated by reheating all 
connections to make sure that they are sol- 
dered as described in the Soldering section 
of the Kit Builders Guide, 


3. Check the values of the parts, Be sure that 
= the proper parts have been wired into each 
circuit, as shown in the pictorial diagrams 
and as called out in the wiring instructions, 
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IN CASE OF DIFFICULTY 


4, Check for bits of solder, wire ends or other 
foreign matter which may be lodged in the 
wiring, 


If your difficulty is in the ten-minute timer 
circuit, make the following additional checks, 


5. Check to be sure that the tubes are in their 
proper locations, Make sure that tube V1 
(6EW6) lights up properly, 


6, Check the tubes with a tube tester, or by 
substitution of tubes of the same types that 
are known to be good, 


7. If, after careful checks, the trouble is still 

“snot located and a voltmeter is available, 

check voltage readings against those shown 

on the Schematic Diagram, Note: All voltage 

readings were taken’with an 11 megohm 

input vacuum tube voltmeter, Voltages may 
vary aS much as 10%. 


Refer to the Kit Builders Guide for service and 
warranty information, 
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Troubleshooting Chart 


This Chart is divided into the following four 
parts; Clock Circuit, Timer Circuit, SWR Meter 
Circuit, and phone patch circuit, 


CLOCK CIRCUIT 


DIFFICULTY 2 POSSIBLE CAUSE 


1, Line cord not connected, 

2. Fuse blown, 

3. Seconds dial drum rubbing against escut- 
cheon window, : 

4, Faulty wiring of clock leads to AC-power 

circuit, e 


Clock does not run, 


TIMER CIRCUIT 


DIFFICULTY POSSIBLE CAUSE 


Tube V1 (6E W6) filament 
not lit, 


1, Timer switch in OFF position, 

2. Filament burned out, 

3. Tubes V1 and V2 in wrong sockets, 
4, Faulty wiring of filament circuit. 


#47 pilot lamps burned out, 

2, Faulty wiring of pilot lamps or Timer 
switch circuits, 

3. Faulty Timer switch, 


No Identify light when 
Reset button is 

pressed; buzzer sounds 
when Timer switch is in 
Aural position, 


1, Faulty wiring of buzzer or Timer switch 
circuits, 
2. Faulty Timer switch, 


Buzzer does not sound 
when Reset button is pressed 
if Timer switch is in Aural 

position, 


. Timer switch in Off position, 
Dirty or faulty relay contacts 5 and 7, 


Neither buzzer nor Identify iz 
2 
3. Faulty Reset pushbutton switch, 
4 
) 


lights operate when Reset 
button is pressed, 


. Open 33 KQ resistor R29, 
Faulty Timer switch or its wiring, 


Tube V1 (6EW6) shorted, 
2. Neon lamp NE2 shorted, 
3, Faulty circuit wiring, 


Identify lights and/or 
buzzer comes on when 
TIMER switch turned 

from Off position, 


Tee wre 


£5 my tens 


: oo HEATHEIT) 
>) MIRMICULT Y POSSIBLE CAUSE 


Identify light or buzzer Tube V1 (6EW6) weak or dead, 
does not signal ten Capacitors C21, C22, C23, or C24 faulty, 
minute interval, Resistors R22, R24, R25, R26, or R37 


Page 39 


open, 
Faulty diodes D5 or D6, 
Dirty or faulty relay contacts, 


NOTE: Voltage checks inthe electronic circuits, 
when compared with the voltages shown on the 
Schematic, may help you locate difficulties in 
the ten-minute timer, 


SWR METER CIRCUIT 


No meter reading Mode switch in Phone Patch position, 
when transmitting, Diode D1 or D2 open, 
Jumper wire still connected across meter 
. terminals, . 


Diode D1 or D2 installed backward, 


Meter wires reversed, 


Low meter reading SWR Meter switch in REV position, 

when transmitting, Sensitivity control incorrectly set, 
Insufficient transmitter power, 
Resistor Rl or R2 open or wrong value, 
Capacitor C1 or C2 faulty, 


PHONE PATCH CIRCUIT 


No meter reading when RCVR gain control improperly adjusted, 
receiving, Null-Mon switch in Null position, 

Diode D3 faulty, > 

Resistor R4 open, 

RCVR and SPKR plugs transposed, 


Poor transmitter Null-Mon switch in Null position, 
gain, TRANS gain control improperly adjusted, 
Wrong output impedance used, 


Phone dialing not completed, 
Null Adjust control improperly set, 


No transfer of audio Mode switch in SWR Meter position, 
between telephone lines RCVR and TRANS gain controls improp- 
and station equipment, erly adjusted, 
Resistor R6, R7, R9, or R11 open, 
Transformers T1 and T2 incorrectly wired, 
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Power Requirements, oe ee eee 


SWR METER 


gp ULAMMEA, “SG, os edits me tee eo So Socom mse 


RF Power Handling Capability, 


Input And Output Impedance,..... 


Band Coverage, . coe eeo eee oee 


PHONE PATCH 


SOUIEIONNRL, 1a cect smacks Sv pivessiasiavins wopeincmene 


Telephone Line Input Impedance, 


Null Depth, ooo econm ewer tee 


Receiver Impedance, .....+...- 


Transmitter Impedance, ...... 


HRATHKIT 


SPECIFICATIONS 


4-drum, 24-hour, digital readout, 
1 rpm at "seconds" drum; gear driven, 


120 VAC, 60 Hz, 3.7 watts, (Internally connected 
to Console AC line cord,) 


Adjustable to 10 minutes, 


Less than ,2 percent change per hour in normal 
ambient temperature, 


Instant reset with front panel pushbutton, 


Visual or both visual and aural; switch selected 
from front panel, with Off position, 


Resistance-capacitance network, Neon-dis- 
charge, vacuum tube relay control, 


6E W6 Relay control, 
OA2 Voltage regulator, 


Transformer operated, voltage regulated, fused, 


120 VAC 60 Hz, 15 watts, 


Indicates percentage of forward and reflected 
power, and voltage standing wave ratio (SWR). 


2 kilowatts P.E.P, 
50-52 2 or 70-75 Q, 


160 through 6 meters, 


Telephone hybrid circuit, Allows voice control 
or manual operation, Single switch places unit 
in full operation, 

Approximately 600 2, 


At least 30 db isolation between transmit and 
receive circuits, 


Effective match from 3 to 16 Q, 


600 2 or high impedance output, 
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100 Microampere movement, VU readings for 
phone patch monitoring and null ‘epth indication, 
Relative power and standing wave ratioreadings 
for SWR meter, 


Mode: SWR Meter, Phone Patch, 
Timer: Off, Visual, Audio, 
Reset: Pushbutton, 

SWR Meter: Forward, Reverse, 
SWR Meter: Sensitivity. 

Phone Patch: Transmitter gain, 
Phone Patch: Receiver gain, 


Timer Adjust, 
Null Adjust, ° 
Null - Monitor switch, 


6-5/8" high x 10" wide x11-1/8" deep (including 
knobs), 


7-1/2 lbs, 


? 


en <> enn 


om Heath Company reserves the right to discon- 
» tinue instruments and to change specifications at 
any time without incurring any obligation to 


incorporate new features in instruments pre- 
viously sold, 


CIRCUIT DESCRIPTION 


Refer to the Schematic Diagram (fold-out from 
Page 43) while youreadthis Circuit Description, 


The Station Console contains the following inde- 
pendent circuits, which will be described sep- 
arately: the Clock and Timer Circuit, the SWR 
Meter Circuit, and the Phone Patch Circuit, A 
review of the Installation And Operation section 
of this Manual will also help you understand the 
function of the circuits, 


CLOCK AND TIMER CIRCUIT 


The digital readout clock motor is connected to 

the AC power line through a 3/16 ampere slow- 

blow fuse, The clock runs continuously when the 
line cord is connected toa source of 120 V 60 Hz 
alternating current, 


The timer circuit begins to operate when the 
Timer switch is turned from Off to either 
Visual or Aural, The neon pilot lamp indicates 
when the timer is on, 


Power for the timer circuit is obtained from 
transformer T3, through the voltage doubling 
and filtering network of diodes D4 and D5 and 
capacitors C26 and C27, Transformer T3 also 
supplies 6,3 volts AC for the filament of tube 
V1, for signal buzzer L3, and for the #47 pilot 
lamps, 


an 


Tube V2 is a voltage regulator which keeps the 
DC supply voltage at a constant level, and re- 
sistor R38 is the limiting resistor for the regu- 
lator tube, 
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Resistors R24, R25, and R26 and capacitors 
C23 and C24 form an RC network with a very 
slow charging rate, The capacitors charge slow- 
ly through the resistors until the potential across 
the neon discharge lamp is sufficient to cause 
the lamp to conduct, When the lamp conducts, a 
positive pulse is sent through capacitor C22 
to the grid of V1, The potential across the neon 
discharge lamp is governed by the setting of 
the Timer Adjust controls, which are in the 
voltage divider circuit of R34, R35, R36, and 
R37, and series resistor R33, 


The positive pulse that is appliedto the grid of V1 
causes the tube to conduct and pass current 
through resistor R31 and the coil of the relay, 
With the relay coil energized, contacts 5 and 7 
close to apply 6,3 VAC to the #47 pilot lamps 
(and to buzzer L3), 


When relay contacts 1 and 9 close, capacitor 


C25 discharges through resistors R32 and R27 _ 
...to-hold_the grid positive (and“hold the relay 


closed) for approximately one second, The 
values of resistors R27 and R32, in series with 
capacitor C25, determine the length of time re- 
quired for C25 to discharge, Thus, a higher 
resistance for R27 would increase the time that 
the relay would remain closed and the identify 
window lit, Contacts 2 and 9 of the relay had 
caused capacitor C25 to charge from the power 
supply before the relay closed, 


While the relay coil is energized, contacts 3 
and 8 close to discharge capacitors C23 and 
C24 through resistor R28; then the timing 
cycle begins again, 


When the Reset button is pressed, current flows 
from the power supply, through the relay coil, 
the Reset button contacts, and resistor R29 to 
ground, This energizes the relay coil to close 
the relay contacts and restarts the timing cycle, 


SWR METER CIRCUIT 


The SWR Meter circuit is based upon the circuit 
of a device developed at the U.S, Naval Re- 
search Laboratory, Washington, D.C., and de- 
Scribed in N.R.L, report No, 3538, titled "A 
Reflectometer for H-F Band," Simplified ver- 
sions have also been described in various ama- 
teur radio publications, 


The SWR meter consists of a short section of 
transmission line to which two small linear 
inductors are coupled, both inductively and ca- 


as PRATER IT 
— fier ae a 

pacitively, The radio frequency current flowing 
in each inductor and its load resistor is recti- 
fied by a germanium diode and filtered by a 
ceramic capacitor, Because L1 is terminated 
at the output and L2 is terminated at the input, 
the rectified current in L1 indicates forward 
relative power, while the rectified current in L2 
indicates reverse relative power, The SWR 
Meter switch selects the direct current output 
of either diode andapplies it toa variable-sensi- 
tivity metering circuit, consisting of a linear po- 
tentiometer and a microammeter, 


The Mode switch connects the meter to the output 
of the sensitivity control in the SWR Meter posi- 
tion, and the meter indicates reflected power, or 
SWR, In the other position, the Mode switch is 
connected to the Phone Patch circuit which will 
be described next, 


PHONE PATCH CIRCUIT 


The phone patch circuit is based on the use 
of special hybrid transformer T1, The hybrid 
transformer with proper adjustment ofthe Null- 
Adjust control, will provide ahigh degree of iso- 
lation between the receiving and transmitting 
circuits, This feature is required for stable 


voice-control operation, 


The operation of a hybrid transformer is shown 
in Figures 9 and 10, Refer to the Schematic 
Diagram (fold-out from Page 43) while reading 
this Description, 


Figure 9 shows the phone patch in the Transmit 
cycle; that is, energy from the telephone line is 
being routed to the transmitter, The turns ratio 
of the hybrid transformer is such that the im- 
pedance of windings C, D, and Z+ are equal, 
If voltage E (representing an incoming voltage 
of the telephone line) is impressed onthe trans- 
former, it will at a given instant, cause current 
to flow as shown by the arrows, The opposing 
voltage drop across winding C will equal that 
across winding Z+, Identical winding D is linked 
by the same flux as winding C; therefore it will 
have an induced (opposing) voltage of equal 
magnitude and in the same direction as winding 
C, The induced voltage in winding D is equal to 
the voltage across.winding Z+, and since their 
like polarities are connected together, nocurrent 
flow will occur through Zp. The result is that 
one-half of the incoming energy is available at 
the transmitter input and the other half is 
dissipated across Zr. 
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ZL= Telephone Line Impedance Windings A = B andC = 

Zpg= Balance Network Zr= Receiver “ad Impedance 

ZL= ZB S “ = Transmitter Input Impedance 
Figure 9 


In Figure 10, the phone patch is shown in the 
receive cycle, with the signal from the receiver 
routed to the telephone line, If voltage E 
(representing a voltage from the receiver) is 
impressed on the transformer, it will, at a 
given instant, cause current to flow as shown by 
the arrows, Windings A and B are connected in 
, ae aiding, : 


Equal voltages are induced in each winding, since 
winding C equals winding D, The balance network 
is adjusted so that Zs equals Z,., therefore 
the voltage drops across Zp and Z, are equal, 
This will cause equal and opposite currents 
through Z+, so there is no voltage across Z7 
and no energy is fed to the transmitter input, 


The turns ratio of the transformer windings (T1 
and T2) match the speaker andtransmitter input 
impedances to the hybrid windings of trans- 
former T1, 


The phone patch circuit, and the meter, are 
coupled to the telephone line when the Mode 
switch (S3) is turned to the PHONE Patch posi- 
tion, The meter, coupled through resistors R4 
and R5 and diode D3, closely approximates 
standard VU readings, A zero VU reading repre- 
sents 4 db above 1 milliwatt in 600Q, and is the 
maximum voltage allowed on the telephone lines 
to avoid crosstalk between channels, 


Null-Monitor switch, S2, is provided on the 
¢ear apron so the VU meter can be used asa 
null indicator when the balance network is 


ZL= Telephone line impedance Windings A = BandC =D 
Zp= Balance Network Zr= Receiver output impedance 
ZL_= ZB “ ZT= Transmitter Input impedance 
rd 
Figure 10 


adjusted, In the Null position of S2, resistor 


_R5 is switched out of the circuit to increase the 


sensitivity of the meter, 


The telephone line connections to the phone 
patch are filtered by a balanced pi network to 
prevent RF from entering the phone lines 
and/or the transmitter audio circuits, 


Since the impedance of telephone lines vary 
greatly from installation to installation, it is 
necessary to isolate the line impedance so a 
simple balance network will provide a suf- 
ficient null at every installation, This is ac- 
complished by connecting the telephone line 
to the phone patch through an H pad, This H 
pad, which is formed by resistors R6, R7, R8, 
R9, and R11, has an impedance of 600 2, The 
pad forces the line impedance to appear as 
approximately a 600 2 resistance, This allows 
the impedance of Null Adjust control R14 with 
resistor R13 to equal the line impedance and 
provide a deep null, 


In order to provide a balanced load to the tele- 
phone line, an important feature in minimizing 
hum, the hybrid transformer incorporates addi- 
tional windings, and the resistive pad is made 
in the "H"' form, 


The telephone line is also connected to the 
phone patch through capacitor C7, This capac- 
itor blocks the DC voltage of the telephone line 
but allows the audio frequencies to pass, The 
large value of capacitance has very little re- 
actance at audio frequencies, thus-allowing the 
phone patch to maintain good audio quality, 
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AS VIEWED FROM THE KNOB END OF THE SHAFT. 
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REPLACEMENT PARTS PRICE LIST 


DESCRIPTION 


33-2 

56 Q 

75 Q 

82 2 

100 2 

680 2 

1000 Q 

2200 Q ‘ 
3600 2 

10 KQ 

15 KQ 

47 KQ 

180 KQ 

220 KQ 

680 KQ 

22 megohm 
100 megohm 


22 KQ 


« 


.002 yufd disc 

.005 pfd disc 

02 ufd disc 

e2 Ufd resin 

2 ufd tubular 

100 yufd electrolytic 


10 Q wire-wound 
50 KQ 

2000 2 tab-mount 
10 KQ tab-mount 
100 KQ tab-mount 


1500 Q and 200 KQ faa 


DPDT slide 

SPST pushbutton 
2-position rotary 
3-position rotary 
2-section rotary 


PART PRICE DESCRIPTION 
No, Each 


COILS-CHOKE-TRANSFORMERS 


40-98 ae RF driver element 
40-99 10 RF pickup element 
45-2 gen 47 wH RF choke 


51-129 3,05 Input transformer 
51-130 4.95 Hybrid line transformer 
§4-92 2.80 Power transformer 


DIODES-TUBES-LAMPS-FUSE 


56-26 .30 1N191 germanium diode 

Sl—27 .60 Silicon diode 

411-59 F355 OA 2 tube 

411-170 1,20 6EW6 tube 

412-10 85 Snap-in neon lamp 

412-34 ood Neon lamp 

412-20 20 #47 pilot lamp 

421-40 -40 3/16 ampere slow-blow 
fuse 


TERMINAL STRIPS 


431-16 10 2-lug 

431-28 10 2-lug vertical 
431-70 230 2-lug screw-type 
431-62 10 3-lug miniature 
431-10 «LO 3-lug 

431-11 .10 5-lug 

431-45 10 6-lug 


SOCKETS-CONNECTORS-PLUGS 
434-34 LS Tube socket 


434-82 10 Double phono socket 
434-88 pa als Pilot lamp socket 


436-5 85 Coaxial connector 
438-4 16 Phono plug 
HARDWARE 

Screws 

250-49 205 8x 1/4" 


3- 
250-2 .05 4 
250-56 05 6 
250-162 .05 6 
250-143 .05 6- 
250-29 05 6 
250-40 05 6 
250-8 05 # 
250-93 .05 8 


6x 3/8" sheet metal 
-32 x 1/4" setscrew 
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> 
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PART PRICE 


No, Each 
Nuts 
252-1 005 
252-3 205 
252-1 205 
252-10 205 
Washers 
254-7 205 
254-9 05 
254-1 05 
253-60 25. 
253-27 205 
253-1 .05 
254-5 205 
253-10 .05 
Other Hardware 
259-1 205 
259-10 .05 
255-21 20 


DESCRIPTION 


3-48 

6-32 
Control nut 
Speednut 


#3 lockwasher 

#4 lockwasher 

#6 lockwasher 

Thin #6 flat washer 
Thick #6 flat washer 


#6 fiber washer 


Control lockwasher 
Control flat washer 


#6 solder lug 
Control solder lug 
7/8" tapped spacer 


WIRE-CABLE-HARNESS-SL EEVING 


89-1 £35 
344-50  _,05/ft 
347-9 .10/ft 
134-141 4,65 

346-1 .05/ft 


Line cord 

Hookup wire 

3-wire shielded cable 
Harness 

Sleeving 


SHEET METAL PARTS 


90-337 8.70 
200-477-1 2.75 
203-458-1 85 
206-325 039 
206-326 029 


Cabinet shell 
Chassis 

Front panel 

SWR bridge base 
SWR bridge cover 


PART PRICE 
No, Each 


DESCRIPTION 


PLASTIC AND RUBBER PARTS 


100-603 1.80 Escutcheon 

73-4 10 5/16" rubber grommet 
73-46 10 5/16" plastic grommet 
73-43 10 3/8" plastic grommet 
73-44 10 3/4" plastic grommet 
75-24 ° 10 Line cord strain relief 
255-12 10 Plastic spacer 

261-9 <i) Rubber foot 

261-25 05 Plastic foot 

255-59 15 Foot spacer 


MISCELLANEOUS 


69-34 5,00 DPDT relay 
69-42 1.50 Buzzer 
406-49 20.00 Clock movement 
407-114 9,50 Meter 
462-159 .30 Small knob 
462-191 10 Skirted knob 
391-48 1,20 Heathkit nameplate 
490-5 10 Nut starter 
490-6 .10 #8 allen wrench 
331-6 15 Solder 

2,00 Manual (See front cover for 


part number,) 


4 


The above prices apply only on purchases from 
the Heath Company where shipment is toa U.S.A, 
destination, Add 10% (minimum 25 cents) to the 
price when ordering from an authorized Service 
Center or Heathkit Electronic ‘Center to cover 
local sales tax, postage and handling, Outside 
the U.S.A. parts and service are available from 
your local Heathkit source and will reflectaddi- 
tional transportation, taxes, duties and rates of 
exchange, 
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6000 


SCHEMATIC OF THE 
HEATHKIT® 
STATION CONSOLE 
MODEL SB-630 


NOTES: 


1. ALL RESISTORS ARE 1/2 WATT UNLESS MARKED OTHERWISE. RESISTOR VALUES 
ARE IN OHMS (K = 1000, M = 1,000,000). 


2. ALL CAPACITOR VALUES ARE IN pfd UNLESS MARKED OTHERWISE, 


tal a lables gn ah a a 3. CO THIS SYMBOL INDICATES A POSITIVE DC VOLTAGE MEASUREMENT, TAKEN 
WITH AN 11 MEGOHM VTVM, FROM THE POINT INDICATED TO CHASSIS GROUND. 
: VOLTAGES MAY VARY +10%. 


: 4. ALL SWITCH WAFERS SHOWN IN FULL COUNTERCLOCKWISE POSITION, 
’ AS VIEWED FROM THE KNOB END OF THE SHAFT. 
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